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STATEMENT OF INTENT

The Consultative Committee for Space Data Sysems (CCDS) is an organisation offiddly
edablished by the management of the member goace Agendes. The committee medts
periodicdly to address deta sysem problems that are common to al partidpants and to
formulate sound technical solutionsto these prablems. Inasmuch as participetion in the CCDS

is completdy voluntary, the resuits of the committee are termed Recommendations and ae
not consdered binding on any Agency.

This Recommendation is issued by, and represents the consensus of, the CCSDS Henary
body. Agency endorsement of the Recommendation is entirdy voluntary. Endorsement,
however, indicates the following undersandings

Whenever an Agency establishes a CCSDSrelated standard, this standard will bein
accordance with the rdevant Recommendation. establishing such a  standard does
not preclude other provisions which an Agency may develop.

Whenever an Agency estadlishes a CCSDSrdated standard, the Agency will provide
other CCSDS member Agendeswith thefollowing informetion:

The standard itdf.
Theanticipated date of initid operationd cgpaility.
The antid pated duration of operationd service

Specific sarvice arrangements shal be made via memorandum of agreement. Neither
this Recommendation nor any ensuing standard is asubgtitute for a memorandum of
agreement.

No later then five years from its dete of issuance, this Recommendation will be reviewed by
the CCDSto determinewhether it should: (1) remainin effect without change: (2) be changed

to reflect theimpact of new technologies, new requirements, or new directions; or (3) beretired

or cancdlled.

In those indances when a new verson of a Recommendation is issued, exiging CCDS
rdaed Agency standards and implementation are not negated or deemed to be non-CCDS
compliat. It is the responghility of each Agency to determine when such standards or
implementation are to be modified. Each Agency is, however, srongly encouraged to direct

planning of its new  standards and implementations towards the laer varsons of the
Recommendation.
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FOREWORD

This Recommendation is atechnica Recommendation that provides amodd and language
to increase the tandardisation of the expression of smple semantic concepts that are to be
carried with data. These semantic concepts are given standard names and a sandard way
of expressing them is dso provided. The semantic information may be conveyed ether in
acomputer processable manner or via conventiond (e.g. paper) documentation.

Through the process of norme evdution, it is expected that expanson, ddetion, or
modification of this document may occur. This document is therefore sugject to CCSDS
document menagement and change contral procedures which are defined in reference [14].

Questions rd ating to the contents or Satus of this document should be addressad to the CCSDS
Seordaia a the addressindicated on pege il
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1 INTRODUCTION

1.1 Purpose and Scope

The purpose of this document is to establish a specification for a sandard technique for
describing the meaning of data, in order to interchange and access datain a more uniform
and automated fashion.

This Recommendation defines severd standard terms (i.e., attribute names), together with
condraints on their associated vaues, that can be used to document the meaning of named

data entities, or collections of data entities, found within a data collection. These terms
cover smple data semantics such as name, meaning, and units. Since the slandard can not
address dl possible semantic informetion that can be conceived for dl data, conventions

are provided in order to dlow users to define in a slandard manner their project-specific

data documenting tems. This Recommendation dso defines a standard syntax for
expressing the terms and their val ues.

1.2 Applicability

The specifications in this document are applicable to al spacerdated science and
engineering data exchanges where data descriptions are desired. The use of a formd
language to describe data dlows the definition of software for automatic interpretation, so
that Daa Entity Dictionary Specification Language (DEDSL) descriptions and their
associated deta are more automeatically interpretable.
Even though the DEDSL is designed to operae in the frame of the CCSDS deve oped
SFDU concept, its applicability is much wider:
DEDSL can be used together with any forma syntax data description language (e.g.
EAST, seereferences[1] and [2));

DEDSL can be used within any type of conventiond interface specification or formet
gpecification documents and aso within any document format such as ASCII text,
word processor formet or paper document;

DEDSL can be used to deveop discipline specific dictionaries that provide semantic
definitions of dl the types of information encountered within a particular domain. This
isandogousto aglossary of datatypes,

DEDSL can be usad in order to sandardize atribute festures as provided in sdf-

describing data formets, such as Hierarchica Data Format (HDF) and Common Data
Formet (CDF) and Hexible Image Trangport Sysem (HTS).

1.3 Rational

A staement of the problem to be overcome by this Recommendation can be described as
folows:

Many standards dedl with the description of the physica layout of space deta, i.e. the
syntax description. Currently users and projects define customized solutionsin order to
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document the meaning of the data entities, i.e. the semantic information. This leads to
no conformance and hence data generated from different users or projects can not
easily be combined in automeated processing as their techniques for description are not
compatible.

The readability of the generated data documentation is overly complex as different
conventions have been adopted.

Frequently essentid information that is required in order to fully explore and process
the data has not been documented, thus leading to aloss of data in the long term. A
classcd exampleto highlight the nature of the problemis:

Within an interface specification document a particular field is described as being
processing_time without any further detalls of the semantics of the fidd
provided (assume that the syntax of the fidd is sufficiently documented). It can
easlly be conceived that two different teams implementing such a specification, will
end up using different time references (e.g. they will use their locad time or maybe
UTC), one team might interpret the informetion as providing the sart time of the
processing, whilst the other interpretersit to mean the end time of the processing.

An important aspect of atempting to unambiguoudy describe any data to a variety of
potentid users is the consderation that the data must be easly understandable to the
receiver of the data A recurrent problem with many data is that the users of the data (or
the generators) do not unambiguoudy understand the format and meaning of the data. The
data desgner  must unambiguoudy described al facets of the data; this must include the
physica format and the meaning of each dement in the data. Whilst the physical formet is
often far eader to describe in a forma manner, the meaning of the data dements is
frequently incompl ete as the designer has assumed acertain leve of inherent knowledgein
the receiver of the product or has not congder al facets that must be defined.

Furthermore, as atypicd user will receive data from many sources and does not wish to
write custom software to use and process the data there must be standardisation in the way
the products are described so that generic software can be reused as much as possible

1.4 Document Structure

This document presents the gspecification in a layered manner. Frdly the abdract
definition of the semantic information thet is required to be conveyed is defined. Thisis
done 0 that the actud technique used to convey the informetion is independent of the
information content and therefore the same absiract standard can be used within different
formetting environments. This aso permits the semantic informetion to be trandaed to
different representations as may be needed when data are transferred across different
domains.

Secondly a sandard technique for conveying the information using the CCSDS devd oped
Paareter Vdue Laguage (PVL, s references [5] and [6]) is spedfied. This is the
recommended method to use to convey semeantic informetion between adatagenerator and end
user. Fndly a number of scenarios are presented thet show how this DEDSL. spedification
should be used and how it can beinterfaced to both conventiond fixed formet dataand flexible
formetting techniques.

In summary, the document is ructured asfollows
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Section 2 givesaview of data entities and attributes that should be readily mapable to
mogt data formets, and it provides a context within which to understand the standards
specifiedin  Sections 3 and 4.

Section 3 specifies the abdtract semantic description technique, including what
information must be conveyed and when it is gpplicable.

Section 4 gpecifies the PVL implementation of the abdract sandard; this gives a
concrete syntax to the information thet is specified in Section 3 and conventions to be
used.

Anmnex A provides a number of scenarios that describe the usage of this
recommendation, what issues can arise and compdtibility with existing formetting
techniques.

Annex B provides alist of the terms to be used for units when describing data entities
and their representation.

Annex C defines the ASCII character st that is used in the representation of the
DEDSL dong with the subset of ASCII that conforms to the Redricted ASCI
character set as used within this Recommendation.

Annex D provides examples of user defined attributes so as to enhance the reeders
understanding of this concept.

1.5 Definitions

1.5.1 Glossary of Terms

For the purpose of this document the following definitions apply:

Attribute | Anattributeisapiece of information that describes another piece of data;
thisinformation characterises or enhances understanding of the data that
isbeing described. Attributes are the primary focus of this
Recommendation in that they are used to defined the semantics of data.

Data entity | A dataentity isthe piece of datathat isto be described by using
atributes and the va ues of the atributes. A data entity can be of asimple
type, such asinteger or red; it can dso be acompound type conssting of
asgtructure of various other smple and compound entities.

Data entity | A dataentity dictionary isalisting of anumber of semantic definitions of
dictionary | various data entities. Each data entity described in the dictionary is
described in terms of attributes and attribute values. Data entity
dictionaries may bejust for asingle product, i.e. dl the data entities
within asingle product are described in a corresponding single
dictionary, or the data entity dictionary may be a discipline oriented
dictionary that holds anumber of previoudy defined data entity
definitions which may be used by data definers and usersfor reference.

Datatype | Inthe context of this document, datatypeis an indication of the
conceptud scientific form of the data entity, such asinteger, red, string,
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Sequence of entities, etc.

DEDSL
module

The DEDS. module s the combination of the DEDSL identification
information, which provides informeation about the complete DEDSL
module, the definition of any user defined attributes and the definition of
the actud data entities. Various parts of a DEDSL module are optiond.
In practical termsthe DEDSL module could be ether afile, SFDU LVO
vauefidd (seereferences[3] and [4]), etc.

Dewy number

A Dewy number is anumber which contains anumber of decima points
so astoindicate leves of sgnificance. For example, in the Dewy number
‘2.1.3,'2 isthehighest leve of sgnificance downto ‘3 being the
lowest leve of significance. Dewy numbers are frequently used to
indicate versons of documents or software.

M odule
identification
attribute

An aitribute that carriesinformetion that identifies the complete DEDSL
module. Thisinformetion does not describe the data entitiesin any way,
but purely the completefile or data block.

Quoted string

A quoted string isastring of charactersthat are enclosed within
quotation marks. These may be either sngle or double quotation marks
(athough the same at each end of the string). White space characters are
permitted within the quoted string (see references [5] and [6] for an exact
definition).

Semantics

Semantics are the informeation that describes the meaning of detarather
than the physica representation of that deta. Semantics potentialy cover
avery large domain, from the smple such asthe units of adata entity to
the complex, such asthe relationship of adata entity to another.

Standard
attribute

A slandard atribute is one thet is defined here within the
Recommendation. When the DEDSL is used there are sandard attributes
that are mandatory and others which are optiond, but the same attribute
name cannot be redefined if the semantic informetionisto bein
conformance with this Recommendation.

Syntax

Syntax isthe definition of the physica representation of data. It includes
the structura arrangement of the fidds within data, the physicd
hardware representation and resultsin aclear understanding of the
abgtract vaues of the data

Unquoted
string

An unquoted string isastring of charactersthat do not contain any white
gpace characters and henceis delimited on ether side by any white space
characters eg.  NAME, (seereferences|[5] and [6] for an exact
definition).

User defined
attribute

A user defined dtributeis an attribute thet is defined by aparticular user
or project and after definition is then used in the same manner asa
‘standard attribute . This Recommendation specifies astandard method
of defining user defined attributes so as to produce unambiguous
definitions and encourage reuse of user defined attributes.

White space

CCSDS 6xx.0-W-0.4

White space is defined to cona s of the ASCII charactersline feed
(OA 1), cariagereturn (OD 1), horizontd tab (09  pe), Verticd tab (0B 1ex),
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formfeed (OC 1) and space (20 1ex).
1.5.2 Nomenclature

Thefollowing conventions gpply throughout this Recommendation:

a) Thewords“shdl” and “must” imply binding and verifiable specification;
b) Theword “should’ implies an optiond, but desirable, specification;

¢) Theword“may” impliesand optiona specification;

d) Thewords“is’, “ae’” and “will” imply statements of fact.

1.5.3 Conventions

This document uses structure diagrams to illustrate the structure of the DEDSL congtructs.
Components of a congtruct are caled e ements. The following conventions are used:

The e ement named on the l&ft of the ::= symbal isthe dement being defined.
Thediagramontheright of the == symbal isthe corresponding definition.

Elements that are presented in bold characters in a rounded box are PVL dtatements
that are defined e sewhere in the recommendation.

Elements that are presented in itdic characters in a square box are dements that are
further defined in another sructure diagram.

A verticd branch representsachoice.
A repetition isindicated by aloop-back covering the object to be repeated.

The following example presents a diagram specifying the dedlaration of ‘Element’.
‘Element’ isdefined asfirda  ‘Another element’; thiseement can be repeated any number

of times due to the loop back over the dement (i.e. one or more* Another element’smust
be included). ‘Another element’ would be defined in another dructure diagram.
Following ‘Another element’, there is a choice between ‘STATEMENT _1=",
‘STATEMENT_2=" or nothing ‘STATEMENT_1=" and ‘STATEMENT_2=' both
represent PVL Statements specified esewhere in the document. Following this there is
‘STATEMENT_3=", which represents ancther PVL dtatement specified esewhere in the
document, and findly ©* STATEMENT_4=" is another PVL Satement that can ether be
passed by dtogether or included any number of times by virtue of the loop-back. (i.e. zero

ormore’ STATEMENT_4="9).
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Element |::= *
-t
Another
element
.

[ - Y Lol |
(_ STATEMENT 1= ) * (_ STATEMENT 2= )

e

(_ STATEMENT 3= )
|

.
* _ C STATEMENT 4= D
£

Figure 1-1: Example Structure Diagram

This document uses examples to illugrate the DEDSL. The following conventions are
used in the examples:

All examples of DEDSL are shown in abold, fixed spacing fort;

Any parts of the syntax that are variable and defined when used are shown in lower-
caewithinanglebrackets eg.  <quot ed string>.

1.6 References

The following documents contain provisons which, through reference in this text,
condlitute provisons of this Recommendation. At the time of publication, the editions
indicated were vdid. All documents are subject to revison, and usars of this
Recommendation are encouraged to investigate the possibility of applying the most recent
editions of the documents indicated below. The CCSDS Secretariat maintains aregister of
currently available CCSDS Recommendations.

1 The Data Description Language EAST -- Specification (CCSD0010), Recommendation
for Space Data System Standards, CCSDS 644.0-W-0.4, White Book, Issue 0.4, CCSDS,
March 1995.

[2 The Data Description Language EAST -- A Tutorial, Report Concerning Space Data
Sysem Standards, CCSDS 644.0-W-0.4, White Book, Issue 0.4, CCSDS, March 1995.

[3] Standard Formatted Data Units - Structure and Construction Rules, Recommendation for
Space Data System Standards, CCSDS 620.0-B-2, Blue Book, Issue 2, CCSDS, May
1992.
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4 Standard Formatted Data Units - A Tutorial, Report Concerning Space Data System
Standards, CCSDS 621.0-G-1, Green Book, Issue 1, CCSDS, May 1992.

[9] Parameter Value Language Specification (CCSD0006), Recommendeation for Space Data
System Standards, CCSDS 641.0-B-1, Blue Book, Issue 1, CCSDS, May 1992.

[6] Parameter Value Language - A Tutorial, Report Concerning Space Data System
Standards, CCSDS 641.0-G-1, Green Book, Issue 1, CCSDS, May 1992.

[7 ASCI | Encoded English (CCSD0002), Recommendation for Space Data System
Standards, CCSDS 643.0-B-1, Blue Book, Issue 1, CCSDS, November 1992.

[8] Information Processing - Representation of numerical valuesin character stringsfor
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2 OVERVIEW

Stions 3 and 4 defines sandards to be used for the documentation of semantic
informetion (or atributes) of data entities contained in formetted data. This section is
intended to provide a sufficient (but limited) view of data entities and their attributes o
that users of this document can readily understand how the smple semantics of Sections 3
and 4 may be used with their own data to improve wider understanding. As an additiona
ad, Annex A provides some example gpplicationsin the form of scenarios.

A data entity can be defined as a having three basic components:

A name which uniquely identifies a data entity and maps to a specific location within
some data;

A vauewhichis present a the mapped |ocation within the data;
A st of zero or more attributes that provide informeation about the entity or itsvalue,

As aoplied to a data dructure, a data entity may have multiple ingtances within the
product. A data entity isaso arecursive concept, thet is, adataentity may be composed of

other data entities. The vaue of a data entity may be a sngle dement of formetted data
such as a basic type (eg. integer) or a collection of aggregated data dements (e.g.
dructure, array, record, file, etc.). The key idea behind the identification of a data entity is
that users require access to the vaue(s) of a data entity by use of a data entity identifier
(i.e a name). In many data Structures, some of contained data will be understood to
provide information about the characterigtics or aspects of a data entity (i.e. attributes),
rather then the dataingtance vdueitsdf.

For example, the datain  Fgure 2-1 is a data entity that condgsts of a sequence of data
entity values that provide magnetic field val ues and their observation times.
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Figure 2-1: Example Hierarchical Data Structure

= avalue

This entity has an identifier of i mpQ_test . Its vaue is a sequence of two entities,
Epoch, which gives the time of the observation and RMS, which gives the strength of the
megnetic field as a sequence of the components aong the x, y, and z co-ordinates. Each

entity is further defined by a set of atributes which may include a textua description of

the meaning of the values (attribute identifier = MEANI NG), a suggested entity title of short
description (attribute identifier = SHORT_MEANI NG) , an indication of the units in which
the vaues are expressed (attribute identifier = UNI TS), and other attributes giving more
detailed description of the vaues and their context. Fgure2-1 showsthe hierarchica view

of this example which is more fully described in Annex A.2. This example will be used
throughout Sections 3 and 4 to indicate how the DEDSL can be used to specify and
dandardise atribute definitions. Note that some of the atributes (i.e MEANI NG and
SHORT_MEANI NG) are used in the description of dl entities, whilst others, such as

UNI TS, areused only to describe entitiesthat have ascdar typeasavaue.

The DEDSL module that defines the sSmple semarntics for the example entity shown in
Figure2-1 would look like the following. It is not anticipated thet the reader shdl be able
to undergand this example completely at this stage, but it serves as a guide to what the
following sections of the document shal specify. All examples in the following sections
shdl be taken from the complete entity example:

/****************************************************************

**  DEDSL npdul e identification infornmation
****************************************************************/

* %

BEG N_GROUP = MODULE_| DENTI FI CATI ON ;
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DEDSL_VERSION = 0.1 ;
MODULE TI TLE = “i nmpQ_test dictionary” ;
MODULE_ADI D = NSSD1393 ;

END GROUP = MODULE | DENTI FI CATI ON ;

/****************************************************************

** Definition of user defined attributes
****************************************************************/

* %

BEG N_GROUP = ATTRI BUTE _DEFI NI TI ON ;

ATTRI BUTE_NAME = PRQIECT ;

ATTRI BUTE_MEANI NG = “This attribute specifies the nane of the project
for which the data entity attribute has been
defined.” ;

ATTRI BUTE_VALUE _SYNTAX = STRI NG ;

ATTRI BUTE_OCCURANCE = 0..1 ;

ATTRI BUTE_COMMVENT = "A formal |ist of recognised project names can be
found out by contacting J. Smith, within
NASA/ NSSDC'

END GROUP = ATTRI BUTE_DEFI NI TI ON ;

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;

ATTRI BUTE_NAME = VALI DMAX ;

ATTRI BUTE_MEANING = “This is a single scalar value that indicates
the maxi mum val ue that the entity may be
within any single instance of the data
structure.” ;

ATTRI BUTE_VALUE_SYNTAX = TI ME ;

ATTRI BUTE_OCCURANCE = 0..1 ;

END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

/* Simlar user defined attribute definitions for **
** VALIDM N, TEXT, FILLVAL, TVALIDM N and TVALI DVAX */

/****************************************************************

** Entity definitions in terns of standard attributes and *

** previously stated user defined attributes **
****************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = i npQ test ;

MEANI NG= "This entity contains magnetic field observations from
Interplanetary Monitoring PlatformQ (I MP-Q as
prepared for testing. There will probably be nultiple
i nstances of this entity having the name 'inmpQtest’";

SHORT_MEANI NG = “1 MP-9 Magnetic Field" ;

PRQIECT = "International Solar-Terrestrial Physics" ;

TEXT = "Data: 1.024 m nute averages i npQ test val ues” ;

END GROUP = ENTI TY_DEFI NI TI ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON;

NAME = Epoch ;

MEANI NG = "Time of mid-points of the observation intervals since
A D" ;

SHORT_MEANI NG = “Ti nme Line" ;

UNITS = “n8” ;

ALIAS = (TIME_LINE, “This entity is identified by this name w thin
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the ESA ground segnent, rather than the prinmary
nanme within the NASA ground segnent” );

SPECI FI C_| NSTANCE = ( 19920812T15: 54: 23. 12, “Experiment switch on

time” );

COWENT = “This is an exanple entity to denonstrates the DEDSL” ;

VALI DM N = 19900101T00: 00: 00. 00 ;

VALI DMAX = 20101231T23: 59: 59. 00 ;

FI LLVAL = -10. 0e30 ;

END GROUP = ENTI TY_DEFI NI Tl ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NAME = RMB ;
MEANI NG = " Conponents of B in GSE coordi nates obtained by taking
t he root-nmean-square of the values in the observing
i nterval s" ;
SHORT_MEANI NG = "Conponents of RWM5 of B (GSE)" ;
UNITS = “n tesla” ;
TVALIDM N = (0.0, 0.0, 0.0) ;
TVALI DMAX = (20.0, 20.0, 20.0) ;
FI LLVAL = -10. 0E30 ;
END_GROUP = ENTI TY_DEFI NI TI ON,;

/****************************************************************

[** End of data entity dictionary **
****************************************************************/

Some of the critica issues in the description of deta entities are associaed with the
assignment of names. There are two conflicting requirements that affect the assignment of
namesto data entities. Thefirg isto dlow aname to trand ate into a unique location within

the data to obtain the correct vaue, while the second is to use the same name when
referring to the same red world concept. This leads to the concept of hierarchicd naming

where the complete name of a data entity includes the names of dl the entities it is
contained within. For example in Fgure 2-1 the entity Epoch is contained within the
entity i npQ_t est . Thefull namefor thisentity is 1 npQ_t est . Epoch (Note the period
is a convention adopted within this recommendation to indicate the hierarchica
relationship of ‘ contained within').

The techniques discussed in Sections 3 and 4 can be gpplied to any named dataitem so a
project or data designer can associate atributes with Epoch that should gpply to any entity
whose complete name contains the named dement Epoch a itslowest hierarchicd leve
(i.e after the last period). This capability is in addition to the more common usage of this
recommendation which is the description of data entities which have unique complete

names.

Anidedlisad access to data can be viewed as an object request asshownin FHoure2-2 .
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request: 'value' of

entity 'Epoch’ \

return: ‘value' of

entity 'Epoch’ \

\ request: 'UNITS' of

enity 'Epoch’

data structure
implementation

return: value of
'UNITS' of entity
'Epoch’

Figure 2-2: Object Reguest View of Data

The data consumer sends a message to the data interface requesting any or dl of the
atributes of a data entity with a particular identifier. The methods interfacing to the data
assemble the requested names and vaues and return them to the data consumer. The
methods for gathering the attribute values are dependent upon the data product storage
techniques implemented.

There are two problems that prevent the idedised interface presented in Fgure 2-2 from
being practicd in the present day.

Firgly, many existing products do not *contain’ machine interpretable atributes. If the
atribute information does exigt, they are frequently in pgper documentation or notes
which are not computer accessible.

Secondly, when the atributes do exist in computer accessble form, there are
inadequate standard identifiers for the attributes so that most consumer software does
not know what messages to send to the interface.

This recommendation (in Section 3) atempts to standardise the names for some of the
atribute identifiers. If data producers use these standard attribute names it will enable the

cregtion of standard consumer software to query data with standard messages. Section 3
aso defines a technique for a user to define their own atributes in a forma manner and

hence encourage reuse and greater interoperability.

This recommendation (in Section 4) defines a concrete syntax to dlow the expresson of
atributes (and user defined attributes) in a Sandard manner and to facilitate their addition

to data. One gpproach to linking these attributes with data is through the use of the SFDU
packaging technique (see references [3] and [4]) with aDEDSL module. Thisis discussed
briefly in the scenario presented in Annex A.1: Usng the DEDSL with a Forma Data
Description Language
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3 ABSTRACT STANDARD

The semantic information required to describe a data entity is seen as a collection of
attributes. Each attribute describes a particular semantic characteritic of the deta entity.

In the following sub-sections, the collection of atributes available to describe the basic
samantics of adata entity are identified. These attributes fal into two categories, ‘ sandard
atributes that are defined by this recommendation and ‘user defined attributes’ thet are
defined by the user in a standardised way, but which can then be used in the same manner
as ‘slandard attributes .

In order to facilitate the readability of atributes and support cross-comparison of data,
esch atribute requires a sandard identifier as wdl as standard conventions for the
specification of the attribute’ svaue.

3.1 Standard Attributes

3.1.1 Data Entity Identification: NAME

Purpose  Thisattribute may be used to identify the deta entity that isbeing
described. The vaue of this atribute is an identifier that may be
used to link acollection of attributes with an equivaent identifier in,
or associated with, the data entity.

Thevaue of this attribute may aso be used by the software
devel oper to name corresponding variablesin software code or asa
field to be seerched on for location of particular data entities.

Term to be used The standard term to be used for this atributeis: NAMVE
Occurrence Thisattribute is mandatory and can only gppear oncefor each data
entity described.

Convention for the  For the vaue of this attribute the following conventions must be
attribute value ol owed:

it shdl beafreeformat character dtring;
no white spece characters  * are permitted in the value;

the va ue must to be unique within the DEDSL. module (see
Section 4.1);

thevaueiscase sendgtive . Note, whilst this means that two
values of NAME may only differ by case of certain letters, this
practice is discouraged.

when identifying entitieswithin ahierarchical data structure, the

1 For the purpose of this recommendation, white space characters are defined as the following characters from the

ASCII character set: line feed (OAne), carriage return (ODnex), horizontal tab (09ne), vertical tab (0OBhex), form
feed (OChex) and space (20nex)(see reference [5]).
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commonly used ‘dot’ notation should be used whenever
possble. For example,i npQ _t est . Epoch or
i MpQ_t est. RVS.

the maximum length of the vaue of this attribute is 400
characters,

Example attribute Epoch
value

3.1.2 Full Textual Description of a Data Entity: MEANING

Purpose  Required to give the description and meaning of the data entities
identified by the  NAME attribute Thisattributeisintended for humen
readership and therefore any informetion thet will increesethe
understanding of theidentified dataentity should beinduded.

It isintended thet the vaue of this attribute can be of Sgnificant length
and hence provide as complete adescription of the dataentity as
possble Thevaueof thisattribute can be used asafiddto be
searched on for the location of particular data entities.

Thevaue of this attribute may include, in natura language, the
same semantic information that is carried in amore forma manner
by other attributes. Thisis neither arequirement or illegd, but the
user must make sure incons stencies do not arise.

Term to be used The standard term to be used for this atributeis: MEANI NG
Occurrence Thisattribute is mandatory and can only gppear oncefor each data
entity described.

Convention for the  For this attribute the foll owing conventions must be followed for its
attribute value 4,

it shal be afreeformat character string that can span anumber
of lines;
it may include any number of white space characters;

the maximum length of the vaue of this attribute is 8000
characters,

Example attribute Ti me of m d-points of the observation intervals
value sjnce A D

3.1.3 Short Textual Description of a Data Entity: SHORT_MEANING

Purpose Thevduedf thisattribute providesashort condise description and
mesning of the detaentity identified by the NAE dtribute This
atribute provides asummary of the more detailed informetion provided
by the MEANI NG attribute

The vdue of this attribute can be used as afidd to be searched on
for thelocation of particular data entities. It isaso intended to be
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used for display purposes by automated software, where the
complete MEANI NG vauewould betoolong to presentina
convenient manner to the user.

The standard term to be used for this atributeis: SHORT_MEANI NG

Thisatributeisoptiond, but if provided it can only appear once for
each data entity described.

For this attribute the following conventions must be followed for its
vaue

it shal be afreeformet character string of no more than oneling;
it may include any number of space characters (ASCII 20 hex);

the maximum length of the vaue of this atributeis 80
characters,

Tinme |line

3.1.4 Scientific Unitsof a Data Entity: UNITS

Purpose

Term to be used

Occurrence

Convention for the
attribute value

CCSDS 6xx.0-W-0.4

Thevaue of this attribute specifies the scientific units that should be
associated with the value of the data entity so asto makethevaue
meaningful inthe ‘red-world .

The sandard term to be used for this attributeis: UNI TS

If the data entity thet is being defined is of ascientific scaar type
then this attribute is mandatory and may gppear only once. If the
data entity is non-scalar then the attribute shal not be specified.

For this attribute the following conventions must be followed for its
vaue

it shal be acharacter string of no more than oneling;
it may include any number of space characters (ASCII 20 hex);

the maximum length of the vaue of this atributeis 80
characters,

The contents of the character string must conform to the units
standard as defined by the NCAR software package Unideata (see
reference[11] for more details), that being:

“A unit is specified as an arbitrary product of congtants and unit

names raised to arbitrary integral powers. Divisonisindicated by a
dash‘/". Multiplication isindicated by white space (see footnote 1,
onpage 13), aperiod‘.’, or ahyphen‘-'. Exponentiation isindicated

by aninteger suffix or by the exponentiation operators ‘Y and ***’.
Parentheses may be used for grouping and disambiguation.

Arbitrary Galilean trandformations (i.e. y = ax + b) are supported. In
particular, temperature and time conversions are correctly handled.
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The specification:
degF @ 32

indicates a Fahrenheit scde with the origin shifted to thirty-two
degrees Fahrenheit (i.e. to zero degrees Cdsius). The Cdsusscaeis
equivaent to the following unit:

(1.8 degF) @32

Note that the origin-shift operation takes precedence over
multiplication. In order of increasing precedence, the operations are
divison, multiplication, origin-shift, and exponentiation.”

Theam of sandardising on the NCAR Unidata formet for unitsis
S0 that automeated software can be used to process and convert units.
This permits usersto reedily process data from different sources
when supplied with different units.

The standard set of unit names and prefixes that are permitted are
shown in Annex B. Only the indicated representations can be used
within the value of this attribute, even though the Unidata software
can support awider range of unit names. The configuration file for
the NCAR Unidata units software which enforces the conventions
specified in the section above can dso be found in Annex B.

ns

3.1.5 Alternate ldentification of a Data Entity: ALIAS

Purpose

Term to be used

Occurrence

Convention for the
attribute value

CCSDS 6xx.0-W-0.4

Thevaue of thisattribute provides an dterndive identifier of the data
entity that may be reguired for the purpose of compatibility with
higoricd dataor dataderiving from different sources. For example,
different sources may produce datawhich indudesthe same entities, but
which have different names. Through the use of thisattributeit will be
possble to define the samenti c information only once: Along with the
dternateidentifier, thisattribute vaue shdl provide adestription of the
context of when the dternateidentifier isused.

Thevaue of the dternate identifier can be searched when an
identifier used in a corresponding syntax description is not found
withinthe NAME vaues.

The gandard term to be used for this attributeis: ALI AS

Thisatributeis optiond, dthough if it does gopear it may appear
any number of times. Each dternate identifier must be unique within
the scope of the DEDSL. module.

For this attribute the following conventions must be followed for its
vaue

there shdl be two vaues associated with this attribute: an
dternative identifier and a context description;
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the dternate identifier must follow the same conventions asfor
that of the NANME attribute ;

the context informetion shall be afree formet character string
that can span anumber of lines and contain any number of white
Space characters,

that the maximum length of the context information string is 400
characters,

Alternateidentifier:  TI ME_LI NE

Context informetion:  This entity is identified by
this nane within the ESA ground segnent, rather
than the primary nane within the NASA ground
segnent .

3.1.6 Specific Meaning of an Instance of a Data Entity: SPECIFIC_INSTANCE

Purpose

Term to be used

Occurrence

Convention for the
attribute value
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Thevdueof thisatribute provides ared world meaning for aspecific
ingance of the vaue of the deta entity being described. Thereason for
providing thisinformeation isso thet the user can seethet thereissome
spedific meaning assodated with apaticular vaueingance thet

indi cates something more then judt the abdtract value. For example, the
fact that zero degree | ditude isthe equator could be defined. Thismeans
thet the value of this attribute must provide both aningance of the entity
vaueand addfinition of its gpeafic meaning.

The vaues of the atribute can be used to enhance user interfaces
and therefore user understanding. For example, instead of displaying
to the user the abstract value of an entity, the*systlem’ could first
check the DEDSL definition to seeif thereis a specific meaning for
this abgtract value, and if thereis, display the specific meaning string
ingtead. Likewise, auser could enter ameaning definition by name,
eg. equat or , andthe‘sysem’ automaticaly (viathe DEDSL
definition) trandate this name to a specific instance val ue.

The sandard term to be used for this attributeis:
SPECI FI C_| NSTANCE

Thisatributeis optiond, dthough if is does gppear it may appear
any number of times. If the attribute does gppear more than once for

any single entity, then each ingtance vaue that is specified must be
unique as must each specific meaning definition.

For this attribute the following conventions must be followed for its
vaue

there shdl be two vaues associated with this atribute: an
instance val ue and a specific meaning definition,;

the specific ingtance va ue must be expressed in ACII (i.e. for a
binary number, the ASCII representation isas defined in
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reference[8]) and be no longer than 80 characters;

the specific meaning definition:

" shdl beafreeformat character string of no more than one
line
it may include any number of space characters (ASCII
20ne);

the maximum length of the specific meaning string is 80
characters
Example attribute  Specificindance 19920812T17: 54: 23. 12

value
Context informetion: Experinment switch on tine

3.1.7 Associated Information about a Data Entity: COMMENT

Purpose Thisatributeisfor providing informetion whichisnat directly reguired
to understand the red world meaning of the dataentity, but which could
dill assg the user of the datain some manner. Thisattributeis
intended for human readership.

Term to be used The sandard term to be used for this attributeis: COMVENT

Occurrence Thisattributeis optiona and can gppear any number of times. This
is S0 that additiond information can be added at any timeto the
entity definition without having to edit existing attributes.

Convention for the  For this attribute the foll owing conventions must be followed for its
attribute value 4,

it shal be afreeformat character string that can span anumber
of lines;
it may include any number of white space characters;

the maximum length of the vaue of this attribute is 8000
characters,

Example attribute  This entity definition is based upon that
value defined by the Planetary Data System devel oped
by NASA/JPL. For further details about the PDS
pl ease contact JPL directly.

3.2 User Defined Attributes

The dandard atributes specified in Section 31 ae those predefined by this
recommendation and must be recognised by any system that states conformance to this
recommendation. It is recognised that there may be further attributes that are more specific

to a particular domain, misson or project. This section defines a means where by users

may define their own specific atributes and then use these atributes in the same manner

as the standard attributes to define the semantics of ther particular data entities. These
attributes shall be called * user defined attributes .
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Jugt asit isimportant to unambiguoudy define data entity semanticsit is aso important to

define unambiguoudy the definition of user defined attributes. To do this a smilar
technique shal be used as that used to define the entity semantics shown in Section 31,
where a number of parameters are defined which are required to characterise the user

define attributes.

3.2.1 ldentification of an Attribute: ATTRIBUTE_NAME

Purpose  Specifiesthe user defined atribute identifier that shal be used. This
identifier must be unique within any sngle DEDS. module, thet is,
it must not be the same as a standard attribute identifier and cannot
be arepetition of adready existing user defined attribute identifier.

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE_NAME

Occurrence Thisparameter is mandatory and can only appear once for each user
define attribute definition.

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

no spaces are permitted in the va ue;

the value must to be unique within the scope of the DEDSL
module;

thevaueiscase sendtive. Note, whilst this means that two
values of ATTRI BUTE_NANME may only differ in case of certain
letters, this practice is discouraged.

the maximum length of the vaue of this parameter is40
characters,

Example parameter PRQIJECT
value

3.2.2 Full Textual Description of an Attribute: ATTRIBUTE_MEANING

Purpose  Required to give the description and meaning of the user define atribute
identifiedbythe  ATTRI BUTE_NAME parareter. Thisparamger is
intended for humen reedership and therefore any informetion that will
increase the understanding of the new user defined atribute should be
induded.

It isintended thet the vaue of this parameter can be of asgnificant
length and hence provide as complete adescription of the user defined
atribute asispossble

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE_MEANI NG

Occurrence This parameter is mandatory and can only appear once for each user
defined attribute definition.
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For this parameter the following conventions must befollowed for
itsvaue

it shal be afreeformat character string that can span anumber
of lines;
it may include any number of white space characters;

the maximum length of the vaue of this parameter is 8000
characters,

This attribute provides the nane of the project
whi ch has defined the data entity.

3.2.3 Syntax of an Attribute Value: ATTRIBUTE_VALUE_SYNTAX

Purpose

Term to be used

Occurrence

Convention for the
parameter value

CCSDS 6xx.0-W-0.4

This parameter specifiesthe syntax of the vaue of the user defined
atribute.

The standard term to be used for this parameter is:
ATTRI BUTE_VALUE_SYNTAX

This parameter is mandatory and can only gppear once for each user
define attribute definition.

This parameter vaue can only be one of the following stringswhich
correponds to an attribute value as indicated:

| NTEGCER amethematical integer number formeatted
according to 1SO NR1 formet (seereference[8])

REAL amathemétical real number formatted according
to ISONR2 or NR3 formet (see reference [8])

NUVERI C ameathematical number formeatted according to
ISONRL, NR2 or NR3 formet (seereference[8])

STRI NG aquoted character string character string that may
contain any character from the printable ASCI |
character set (see Annex C)

LI TERAL an unquoted character string that can contain any

charactersfromthe printable ASCl | character set
except for white space characters (see Annex C)

TI ME adate/time va ue formatted according to the
|SO/CCSDS standard for time/date formats (see
reference[13)])

ENUMERATI ON  alis of discrete va ues that the attribute can take.
The possible values mugt belisted in the val ue of
the ATTRI BUTE_MEANI NG parameter.

SEQUENCE asequence of vauesthat can each be of any of
typesindicated in the abovelist. Thereisno
limitation on the number of vauesin the
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Sequence or the combination of vauestypes. The
ATTRI BUTE_MEANI NG vaue must dearly
explain the meaning of each vaueinthe
sequence and the order (whether significant or
not)

It isfeasible that amore complex descriptionisrequired , if thisisso
then aparameter vdueof  EXTERNAL should be given. This
indicates thet the description of the attribute value isregistered
externdly aspecifiedbythe  ATTRI BUTE_EXTERNAL statement
(seebeow).

Example parameter STRI NG
value

3.2.4 External Syntax of an Attribute Value: ATTRIBUTE_EXTERNAL

Purpose Thisparameter isused to indicate aunique idertifier, of the
description of the vaue of the user defined attribute, that is
registered externdly. Theidentifier shadl bean ADID registered at a
Control Authority (see References[9] and [10)).

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE _EXTERNAL

Occurrence |f thevdueof the ATTRI BUTE VALUE SYNTAX is EXTERNAL,
then this attribute is mandatory and can gppear only once for each
user define attribute definition. If the value of the ATTRI BUTE_
VALUE_SYNTAX isotherwise, then this attribute shal not appesr.

Convention for the  Theformat of this parameter valueis an unquoted ASCI| string of
parameter value  gght consecutive Restricted ASCII 2 characters that congtitute a
registered ADID (seereferences[9] and [10]).

Example parameter EESA1234
value

3.2.5 Occurrencesof an Attributee ATTRIBUTE_OCCURANCE

Purpose This parameter Specifies the number of timesthat the user defined
attribute may occur when used within the definition of asingle data
entity. For example the tandard attribute UNI TS can only gppear
once for any single data entity definition, whilst ALl AS isoptiond,
but if it does gppear it can then gppear any number of times.

Smilarly, if the user defined anew user defined attribute called
DEFI NER, to be used to indicate the person thet defined the entity
definition, this could be indicated as mandatory and gppearing only
once.

Term to be used  The gandard term to be used for this parameter is.

2 For adefinition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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ATTRI BUTE_OCCURANCE

Occurrence Thisparameter is mandatory and can only appear once for each user
define attribute definition.

Convention for the  Theformet of the parameter valueisasiring thet is defined by the
parameter value  fq)|owing BNF definition:

a..[bl”n"]

Where a isthe minimum number of timesthet the user defined
attribute may occur, b isthe maximum number of timesthat the user
defined attribute may occur or the ASCII cheracter * n” indicates that
thereis no upper limit on the number of timesthat the user defined
atribute may occur. There are no spaces permitted and a must be
lessthanorequa to  b.

Forexarple 1..1 exactlyonce
0..1 optiond
0. . n optiona but no specified maximum
1..n alesst oncebut no specified maximum
0. .5 optiona | withamaximum of 5times
1..5 alesst oncewithamaximumof 5times
3. .8 aleadt 3timeswith amaximum of 8 times

It is recommended that aredistic maximum number of occurrences
isaways specified o that practica software can be designed to
handle the user defined attribute.

Example parameter 0. .1
value

3.2.6 Exampleof a Value of an Attribute: ATTRIBUTE_VALUE_EXAMPLE
Purpose This parameter provides an example of avaue of the user defined
attribute asit would gppear in an entity definition.

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE_VALUE EXAMPLE

Occurrence Thisparameter isoptiona and may appear any number of times
demondirating different examplesin esch case

Convention for the  Theformet of this parameter value must conformwith the vaue
parameter value  qniax asdefinedbythe  ATTRI BUTE_VALUE_SYNTAX parameter.
The maximum length of this parameter value is dso dictated by the
ATTRI BUTE_VALUE_SYNTAX specification.

Example parameter | STP
value

3.2.7 Associated Information about an Attribute: ATTRIBUTE_COMMENT
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Purpose Thisparamger isfor providing informetion whichisnot directly
required to undersand the meaning of the user define attribute, but
which could dill as3g the user of the user defined &tributein some
manner.,

Term to be used  The gandard term to be used for this parameter is.
ATTRI BUTE_COMMENT

Occurrence  Thisparameter isoptiona and can gppear any number of times. This
is so that additiond information can be added at any time to the user
defined attribute definition without editing existing parameters..

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shal be afreeformet character string that can span anumber
of lines;

it may include any number of white space characters;

the maximum length of the vaue of this parameter is 8000

characters,
Example attribute The formal |ist of recogni sed project nanes can
value pe found out by contacting J. Smth, within
NASA/ NSSDC.

3.2.8 Registration of User Defined Attributes

So as to am for maximum reuse and hence interoperability across missons, projects and
agencies, it isdesrable that any new user defined attributes thet are created by projects are
submitted for centrd regigration. This means that they can be reused by other projects,
eventudly leading to auniform data entity dictionary across many mission and projects.

The advantage of commondity of the data entity dictionary is that software can be deve oped
to handle the entity definitions, which can then bereusad by many other projects

To register user defined attributes, the data description registration cgpabilities detailed in
the CCSDS Recommendations on Control Authorities (se references [9] and [10]) should
be followed.

When auser registers a user defined attribute, the following information must be included:

Identification of the user - this information shal be as defined in the regisration of
data descriptions with the CCSDS Control Authority (seereferences[9] and [10)).

A specification of the user defined atribute following the conventions defined in
Sections 3.2.1 to 3.2.7.

If software is available to support processing of the vaue of the user defined attribute,
this should be submitted with the definition.

3.3 DEDSL Moduleldentification Attributes
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It isfrequently ussful to be able to identify information about a particular DEDSL module,

whether the module defines a data entity dictionary intended for a Sngle data structure or
whether it is adiscipline oriented dictionary. So as to provide this type of informationin a
coherent and common manner this section identifies a number of attributes that can be
conddered globd to the complete product or domain. These attributes are caled Module
| dentification Attributes.

The primary purpose in providing thisinformation is o that automated software can use it
to detect whether it can process the particular version of the DEDS. module.

To convey the necessary informetion the following atributes are required. They are dl
ASCII strings.
3.3.1 DEDSL Version Information: DEDSL_VERSION

Purpose Thisparameter indicates the verson of the DEDSL
Recommendation that the DEDS. module conformsto. All versions
are backwards compatible with previous versons. Theversonis
indicated on the front cover of the Recommendation.

Term to be used  The gandard term to be used for this parameter is.
DEDSL_VERSI ON

Occurrence  |f the module identification information is provided, then this
parameter is mandatory and can appear only once.

Convention for the  Theformat of this parameter vaueis aDewy number represented in
parameter value - AqCy| with amaximum length of 30 characters

Example parameter 0. 1
value

3.3.2 DEDSL Module Identification: MODULE_TITLE
Purpose This parameter indicates a human readable name for the DEDSL
module.
Term to be used The gandard term to be used for this parameter is. MODULE_TI TLE
Occurrence Thisparameter is optiond and can gopear only once.

Convention for the  For this parameter the following conventions must be followed for
parameter value itsvaue

it shal be afreeformat character string that can span anumber
of lines;
it may include any number of white space characters;

the maximum length of the vaue of this parameter is400
characters,

Example parameter i npQ test dictionary
value

3.3.3 DEDSL Module ADID: MODULE_ADID
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Purpose Thisparameter indicates the CCSDS Authority and Description
|dentifier (ADID) that the DEDS. modul e has been registered under
a aControl Authority (seereferences[9] and [10]).

Term to be used The standard termto be used for this parameter is: MCDULE_ADI D
Occurrence  This parameter is optiona and can appear only once.

Convention for the  Theformat of this parameter vaueis an unguoted ASCI| string of
parameter value  gght consecutive Restricted ASCII % charactersthat congtitute a
registered MACAO ADID (seereferences[9] and [10]).

Example parameter NSSD1393
value

3.4 Implementation Guidelines

This section gives some guiddines concerning the use of atributes, whether *standard’,
‘user defined’ or ‘identification’ ones.
The identifier for dl attributes (independent if standard, user defined or module
identification attributes) should follow the following guiddines:

Whilst the identifier is case sendtive, thet is, the identifiers UNITS, Units and
units ae dl dfferent atribute identifiers (only UNI TS being a ‘sandard
definition), it is STRONGLY recommended that users do not discern different
atributes purely by case;

It is recommended that dl identifiers only use uppercase letters, numerics and the
underscore character ().

Whilg for any sngle semantic entity definition, the standard atributes can be
presented or accessed in any order, it is recommended thet the following order is used
whenever possible o as to present a common style to al users (the optiond attributes
areindicated initaics):

NANE

MEANI NG

SHORT MEANI NG

UNI TS

ALI AS

SPECI FI C_| NSTANCE
COMVENT

user defined attributes should follow the standard attributes.

Whilgt for any sngle user defined ttribute definition, the parameters thet define the
user defined attribute can be presented or accessed in any order, it isrecommended that
the following order is used whenever possible so as to present a common style to dl
users (the optiond attributes areindicated initaics):

®  For adefinition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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ATTRI BUTE_NANME

ATTRI BUTE_MEANI NG

ATTRI BUTE_VALUE_SYNTAX
ATTRI BUTE_EXTERNAL

ATTRI BUTE_OCCURANCE
ATTRI BUTE_VALUE_EXAMPLE
ATTRI BUTE_COWVMVENT

The attributes for each entity definition (or parameters for eech dtribute definition)
must be grouped in some manner SO as to keep them separate from the attributes of

other entity definitions. The methodology for grouping the atributes must be defined
formdly inthe implementation syntax .

When specifying the definition of entities that are described syntacticaly by a separate
syntax language description, it is recommended to use the commonly understood ‘ dot’
notation, for naming the data entities within the DEDSL implementation, thet are part
of a hierarchica data Sructure. For example, packet header.tine.mnutes.
Annex A.1 demondrates this naming convention when using the syntax description
language EAST (see References[1] and [2)).
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4 IMPLEMENTATION USING PVL

Section 3 defines the DEDSL as an abdtract standard, this permits the actud conveyance
of the information via a number of techniques which may be necessary due to the manner
that the deta entities being described are actudly formatted. The recommended method of
conveying the information is by using the CCSDS devel oped Parameter Vaue Language
(PVL, seereferences[5] and [6]).

PVL is desgned to support the conveyance of named vaues, therefore it is ided for the
purpose of implementing the abstract standard defined in Section 3. The additiond
advantage of using PVL for the implementation is thet it permits the incluson of white-

gpace characters and comments to asss layout and human readership. This makes the

PVL implementation easily expandable and flexible.

If the data entity definitions or user defined attribute definitions are carried separately to
the data entities being described, then each definition must be grouped into a collection of
gatements using the PVL statement aggregation techniques.

The following sections specify the implementation of the abstract Sandard in the order:

Section 4.1 provides a structure diagram of a complete DEDSL. module. This assumes
that the definition iswholly implemented in PVL and is carried in a separate data bl ock
to the actud data

Section 4.2.1 definesthe PVL implementation of theindividual standard attributes.

Section 4.2.2 defines the PVL implementation of how to group the standard attributes
for each entity definition.

Section 4.3.1 defines the PVL implementation of how to specify the parameters which
define auser defined attribute.

Section 4.3.2 definesthe PVL implementation of how to group the parameters required
to specify each user defined attribute.

Section 4.4.1 definesthe PVL implementation of the module identification attributes.

Section 442 defines the PVL implementation of how to group the module
identification attributes.
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4.1 Complete DEDSL Definition

Fgure4-1 shows the sructure of a complete DEDS. module. If the module identification
atributes, user defined atributes and data entity definitions gppear in a Sngle data block,
such as afile, then they must appear in the order indicated in this structure diagram. Thisis

S0 as to present a congstent view to the user and for more efficient software processing.
The contents of each of the three block are shown in Fgure 4-2: Sructure Diagram of a
Single DEDSL Entity Definition , Fgure 4-3: Structure Diagram of a Sngle DEDSL. User
Defined Attribute Definition  and Fgure 4-4: Structure Diagram of the DEDSL Module
Identification Attributes . The structure diagram clearly shows which block of PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the left of the centre line can appear & most only once and those on the right of

the centre line can gppear any number of times.

DEDSL module |::= Y

[ -
Module identification *
attributes

I -

- |
User defined
attribute definition

[, =
+

Entity definition *
|

v

(e}

Figure 4-1: Structure Diagram of a Complete DEDSL Description

Frdly gppears the module identification atributes, whilst these are optiond it is
recommended that they should appear to assst in more efficient software support and
configuration contral.

Sacondly there are the user defined atribute definitions. There can be any number of
these statement blocks.

Thirdly, there are the entity definitions. There must be a least one of these within a
DEDSL module and thereis no limit on the tota number.

A complete example using the recommended structure as defined in FHoure4-1 isshowna
theend of Section 2 onpage 9.

4.2 Standard Attributes

4.2.1 Implementation of Standard Attributes
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Abstract Attribute

Data entity identification: NAME

PVL Parameter

NANVE

PVL Value Syntax

An unquoted PVL string of maximum length 400 characters

Attribute occurrence

1..1

Example

NANVE
NAME =

Epoch ;
RMVS ;

Abstract Attribute

Full textua description of adata entity: MEANING

PVL Parameter

MEANI NG

PVL Value Syntax

A quoted PVL gtring of maximum length 8000 characters

Attribute occurrence

1..1

Example

MEANI NG = “Tinme of md-points of the
observation intervals since A D." ;

Abstract Attribute

Short textud description of adataentity: SHORT MEANING

PVL Parameter

SHORT _MVEANI NG

PVL Value Syntax

A quoted PVL gtring of maximum length 80 characters

Attribute occurrence

0..1

Example

SHORT_MEANING = “Tinme |ine” ;

Abstract Attribute

Scientific units of adataentity: UNITS

PVL Parameter

UNI TS

PVL Value Syntax

A quoted PVL gtring of maximum length 80 characters

Attribute occurrence

0..1

Example

UNI TS
UNI TS

“0.225 kilo nmis2” ;
113 rrs” ;

Abstract Attribute

Alternate identification of adataentity: ALIAS

PVL Parameter

ALl AS

PVL Value Syntax

A two vaue PVL ssquence, thefirg vaue being an unquoted
PVL gring, of meximum length 400 characters whichisthe
dternateidentifier for the dataentity and the sscond value a
quoted PVL gring of maximumlength 400 charactersthet
explansthe context for the use of the dternateidentifier
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Attribute occurrence

0..n

Example

ALIAS = (SCID, “Short formfor the
spacecraft body identifier used for
conpactness within the spacecraft control
system software”) ;

ALIAS = (TIME LINE, “This entity is
identified by this nane within the ESA
ground segenent, rather than the primary
nane within the NASA ground segnent”) ;

Abstract Attribute

Specific meaning of aningtance of a data entity:
SPECIFIC INSTANCE

PVL Parameter

SPEC! FI C_| NSTANCE

PVL Value Syntax

A two vaue PVL sequence

thefirg value being an ASCII representation (i.e for abinary
number, the ASCI| representation is as defined in reference

[8]) of the gpedificingance of the detaertity thet hesaspedific
meaning, thisshdl be no longer than 80 characters;

the second value aquoated PVL gring of maximum length 80
charatterstha explainsthe meaning of the pedific indance.

Attribute occurrence

0..n

Example

SPEC! FI C_I NSTANCE

SPECI FI C_| NSTANCE
h-2-0) ;

SPECI FI C_| NSTANCE = (19920812T17: 54: 23. 12,
“Experinment switch on tine”) ;

(0, “Equator”) ;
(100,

“Boi | i ng point of

Abstract Attribute

Associated informetion about a data entity: COMMENT

PVL Parameter

COVMVENT

PVL Value Syntax

A quoted PVL string of maximum length 8000 characters

Attribute occurrence

0..n

Example

MEANING = “ This entity definition is based
upon that defined by the Planetary Data
System devel oped by NASA/ JPL. For further
details about the PDS pl ease contact JPL
directly” ;

4.2.2 Aggregation of a Data Entity Definition
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Sction 4.21 has specified the exact PVL syntax for esch of the standard attributes
required to define a Sngle data entity. In the Stuation where more than one entity
definition are conveyed in asingle DEDSL. module, such as afile, it is necessary to group
dl the atributes that describe a dngle entity, so as to distinguish each of the entity
definitions. Using PVL, thisis done with the GROUP construct.

Preceding thefirgt of the grouped PVL gstatements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

Following the last of the grouped statements, there shdl be the PVL end aggregation
Satement:

END_GROUP = ENTI TY_DEFI NI TI ON

Fgure 4-2 shows with a dructure diagram the sructure of the PVL datements that
condiitute a DEDSL entity definition. Whilst the order of the statements are not mandated
to be in the order shown, this is the recommended order to enhance standardisation and
undergtanding. The sructure diagram clearly shows which PVL datements are optiond
(off the centre line) and which are mandatory (on the centre line), those on the l€ft of the
centre line can appear & most only once and those on the right of the centre line can
gppear any number of times.
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Entity definition |::=—#~(BEGIN_GROUP=ENTITY_DEFINITION )

!
( NAME= D

|
(_ MEANING= D

[ -
(_SHORT_MEANING= ) Y
' >
* i d if
( * UNITS= ) thay ore syl for e ity
- |
\j ALIAS=
_ C | D)
- ]
Y (SPECIFIC_INSTANCE= )
. ]
- ]
Y ( COMMENT= )
> |
- |
Y @ser defined attributez)
- |

(_ END_GROUP=ENTITY_DEFINITION )

¢

o

Figure 4-2: Structure Diagram of a Single DEDSL Entity Definition

Using the recommended structure above, the following shows how two entity definitions
would appear in a sngle file (note in the second entity definition some of the standard
atributes are not gpplicable and therefore not included):

BEG N_GROUP = ENTI TY_DEFI NI TI ON;

NAME = Epoch ;

MEANI NG = "Time of mid-points of the observation intervals since
A D" ;

SHORT_MEANI NG = “Ti nme Line" ;

UNITS = ns

ALIAS = (Sam e_Tine, “The nanme of the entity used by the central
processing algorithn );
SPECI FI C_| NSTANCE = ( 19900212T08: 17: 24. 04, “Start of mssion” );
COWENT = “This is an exanple entity to denonstare the DEDSL” ;
END_GROUP = ENTI TY_DEFI NI TI ON,;
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NAME = RMB ;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

MEANI NG = " Conponents of B in GSE coordi nates obtai ned by taking
t he root-nmean-square of the values in the observing

i nterval s" ;
SHORT_MEANI NG = " Conponents of RWM5 of B (GSE)"
UNITS = “n tesla” ;
END GROUP = ENTI TY_DEFI NI Tl ON;

4.3 User Defined Attributes

4.3.1 Implementation of User Defined Attributes

Abstract Parameter

Identification of an attribute: ATTRIBUTE_NAME

PVL Parameter

ATTRI BUTE_NANME

PVL Value Syntax

An unquoted PVL string of maximum length 40 characters

Parameter | 1. .1
occurrence
Example | ATTRI BUTE_NAME = PRQIECT ;

Abstract Parameter

Full textua description of an attribute:
ATTRIBUTE MEANING

PVL Parameter

ATTRI BUTE_MEANI NG

PVL Value Syntax

A quoted PVL gtring of maximum length 8000 characters

Parameter
occurrence

1..1

Example

ATTRI BUTE_MEANI NG = "This attribute
specifies the name of the project for which
the data entity attribute has been defined”

Abstract Parameter

Syntax of an atribute vduet ATTRIBUTE_VALUE_SYNTAX

PVL Parameter

ATTRI BUTE_VALUE_SYNTAX

PVL Value Syntax

One of the following unquoted PVL gtrings: NUVERI C,

| NTEGER, REAL, STRING LI TERAL, TI ME, SEQUENCE
or EXTERNAL . When the user defined attributeisused in an

entity definition then the following PVL statement types shdl be

used to represent the vadue:

Parameter

Value PVL Statement Type (seereference[R5])
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NUVERI C:  ‘numeric

| NTEGER: ‘integer’ or ‘non decimd integer representations
REAL : ‘floating point’

STRI NG: ‘quoted gtring’

LI TERAL :  ‘unquoted string’

TI ME: PVL time/date format

ENUMERATI ON:  ‘unquoted string’

SEQUENCE : ‘sequence

EXTERNAL : ‘quoted string'

Parameter | 1. .1
occurrence
Example | ATTRI BUTE _VALUE SYNTAX = STRI NG ;
ATTRI BUTE_VALUE SYNTAX = SEQUENCE ;

Abstract Parameter

Syntax of an atribute value: ATTRIBUTE_EXTERNAL

PVL Parameter

ATTRI BUTE_EXTERNAL

PVL Value Syntax | A PVL unquoted string consisting of 8 Restricted ASC| 4
characters
Parameter | 0. . 1
occurrence
Example | ATTRI BUTE _EXTERNAL = EESA1234 ;

Abstract Parameter

Example of the vaue of an atribute:
ATTRIBUTE VALUE EXAMPLE

PVL Parameter

ATTRI BUTE_VALUE_EXAMPLE

PVL Value Syntax

Thevauedof thisparameter shdl bethe ASCI | representation of the
gyntax thet is defined by the parameter ATTRI BUTE_VALUE _
SYNTAX parareter

Parameter
occurrence

0..n

Example

ATTRI BUTE_VALUE_EXAMPLE = | STP ;

Abstract Parameter

Asociated informeation about an attributes

4 For adefinition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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ATTRIBUTE COMMENT

PVL Parameter | ATTRI BUTE COMMENT

PVL Value Syntax | A guoted PVL string of maximum length 8000 characters

Parameter | 0. . n
occurrence

Example | ATTRI BUTE_COMMVENT = "A formal |ist of
recogni sed project nanes can be found out by
contacting J. Smith, w thin NASA/NSSDC. " ;

4.3.2 Aggregation of User Defined Attribute Parameters

Section 4.3.1 has specified the exact PVL syntax for each of the parameters required to
define a Sngle user defined attribute. In the Stuation where more than one user defined
attribute definition is conveyed in asingle DEDSL. module, such as afile, it is necessary to
group al the parameters that describe a sngle user defined attribute, so as to distinguish
each of the separate definitions. Using PVL, thisis done with the GROUP contract.

Preceding thefirgt of the grouped PVL statements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;

Following the last of the grouped statements, there shdl be the PVL end aggregation
Satement:

END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

Fgure 4-3 shows with a dructure diagram the sructure of the PVL datements that
condtitute a DEDSL. user defined attribute definition. Whilst the order of the satements are
not mandated to be in the order shown, this is the recommended order to enhanced
dandardisation and understanding. The dructure diagram cdearly shows which PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the right of the centre line can gppear any number of times.
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User defined e _
atiribute definition |*-= —»@EGIN_GROUP—AT'IY'RIBUTE_DEFINITI@

( ATT_NAME= )
'

( ATT_MEANING= )

*

(ATT_VALUE_SYNTA)Q

> |
Y . C ATT_EXTERNAL= D

(_ATT_VALUE_occ= )

-
Y (ATT_VALIUE_EXMPLB
|
- .
Y (_ ATT_COMMENT= )
- ]

( END_GROUP:ATTRIBUTE_DEFINITIO@

'

(e]

Figure 4-3: Structure Diagram of a Single DEDSL User Defined Attribute Definition

Using the recommended structure above, the following shows how two user defined
attribute definitions would appear inasnglefile

CCSDS 6xx.0-W-0.4 Page 36 19 December 1995



CCSDS RECOMMENDATION FOR DEDSL

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;
ATTRI BUTE_NAME = PRQIECT ;
ATTRI BUTE_MEANI NG = "This attribute specifies the nane of the project
for which the data entity attribute has been defined”;
ATTRI BUTE_VALUE_SYNTAX= STRI NG ;
ATTRI BUTE_OCCURANCE = 0..1 ;
ATTRI BUTE_VALUE EXAMPLE= | STP ;
ATTRI BUTE_COMMVENT = "A formal |ist of recognised project names can be
found out by contacting J. Smith, within
NASA/ NSSDC. " ;
END GROUP = ATTRI BUTE_DEFI NI TI ON ;

BEG N_GROUP = ATTRI BUTE_DEFI NI TI ON ;

ATTRI BUTE_NAME = VALI DMAX ;

ATTRI BUTE_MEANING = “This is a single scalar value that indicates
the maxi mum val ue that the entity may be
within any single instance of the data
structure.” ;

ATTRI BUTE_VALUE_SYNTAX = TI ME ;

ATTRI BUTE_OCCURANCE = 1..1 ;

END_GROUP = ATTRI BUTE_DEFI NI TI ON ;

4.4 DEDSL Moduleldentification Attributes

4.4.1 Implementation of DEDSL M odule Identification Attributes

Abstract Attribute | \Verson of the DEDSL recommendation used:
DEDS._VERSON

PVL Parameter | DEDSL_VERSI ON

PVL Value Syntax | Anunquoted PVL string of maximum length 30 characters
representing a Dewy number

Attribute occurrence | 1. . 1

Example | DEDSL_VERSION = 0.1 ;

Abstract Attribute | |dentification of the DEDSL module MODULE TITLE

PVL Parameter | MODULE Tl TLE

PVL Value Syntax | A quoted PVL string of maximum 400 charecters

Attribute occurrence | 0. . 1

Example | MODULE_TI TLE = “i npQ_test dictionary” ;

Abstract Attribute | MACAO ADID that the DEDSL. moduleis registered under:
MODULE ADID

PVL Parameter | MODULE_ADI D
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PVL Value Syntax | A PVL unquoted string consisting of 8 Restricted ASC| °
characters

Attribute occurrence | 0. . 1

Example | MODULE_ADI D = NSSD1393;

4.4.2 Aggregation of DEDSL M odule Identification Attributes

Sction 441 has specified the exact PVL syntax for each of the DEDS. module
identification attributes. In the Stuation where dl the module identification attributes are
conveyed in a single data block, such as a file, it is necessary to group them, so as to
digtinguish them from the actud entity definitions. Usng PVL, this is done with the
GROUP congtruct.

Preceding thefirgt of the grouped PVL gstatements, there shdl be the PVL start aggregetion
Satement:

BEG N_GROUP = MODULE_I DENTI FI CATI ON ;

Following the last of the grouped stamens, there shdl be the PVL end aggregation
Satement:

END_GROUP = MODULE_| DENTI FI CATI ON ;

Fgure 4-4 shows with a dructure diagram the sructure of the PVL datements that
condtitute the DEDS. module identification attributes. Whilst the order of the statements
are not mandated to be in the order shown, this is the recommended order to enhanced
dandardistion and understanding. The dructure diagram cdearly shows which PVL
gatements are optiond (off the centre line) and which are mandatory (on the centre line),
those on the | eft of the centre line can appear only once.

Module identification
©:=—m=( BEGIN GROUP=MODULE IDENTIFICATI
attributes EINEROY OY LLE © @‘

(_DEDSL_VERSION= )

T
(_ MODULE_TITLE= ) JV

, ~
(_ MODULE_ADID= ) Y

' >

(END_GROUP:MODULE_IDENTIFICATIO@

%

Figure 4-4: Structure Diagram of the DEDSL Module | dentification Attributes

®  For adefinition of the characters that constitue the Restricted ASCII (RA) character set see Annex C.
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Using the recommended structure above, the following figure shows an example of
DEDSL. module identification attributes:

BEG N_GROUP = MODULE | DENTI FI CATI ON ;
DEDSL_VERSION = 0.1 ;
MODULE TI TLE = “i nmpQ _test dictionary” ;
MODULE _ADI D = NSSD1393 ;

END GROUP = MODULE | DENTI FI CATI ON ;
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5 DEDSL CONFORMANCE

The assgnment of unique identifiers, in the form of CCSDS ADIDs, is needed for the
DEDS. materid in order to faclitate the autometed interpretation of data objects
conforming to the DEDSL.

This DEDS. specification, is organised to permit two primary ways of using the
specification. Section 3 ( ABSTRACT STANDARD ) defines a set of standard atributes
by name with redrictions on their permitted values. Annexes B and C provide further
detailed redtrictions on the atribute vaues. Note thet this part of the specification does not
specify how the attribute names and values are to be linked to any given data object. This
dlows a variety of formatting approaches to be used for this linking and this is the firgt
primary way of usng the DEDSL. For example, the CDF format and supporting software
dready provides attribute-va ue linking. CDF data objects could be written conforming to

the specifications of Section 3. Such CDF data objects could be SFDU encapsulated and
thus described by a registered description. This registered description could indicete that

the CDF data objects were congrained to conform to DEDSL Section 3. This would be
done by referencing the ADID assigned to DEDSL Section 3 within the registered
description.

The second primary way of usng the DEDSL is to use the materid of Section

(‘' IMPLEMENTATION USINGPVL ) with that of the previous section. As an example of
usage, consder a data object with an associated registered description. The description

could contain an LVO with Class ID = E (meaning semantic description data), which in

turn, contains a st of attributes and vaues that goply to numerous instances of the data
object type. If the atributes in the LVO with Class ID = E conformed to the DEDSL
specification of both Sections 3 and 4, then it would carry the ADID assigned jointly to
both Sections 3 and 4 of this Recommendation.

Therefore, to support automated recognition of data conforming to the DEDSL, it is
necessary to assign two unique identifiers or ADIDs. This results in two levels of DEDSL
conformance.

5.1 Conformance Level 1: Abstract DEDSL (ADID = ZCSD0011)

A daa object, recognised as being described by an ADID of ZCSD0011, shdl bein
conformance with the following sections of this Recommendation:

Section 1, Section 2, Section 3, Annex B and Annex C
5.2 Conformance Level 2: Complete DEDSL (ADID =ZCSD0012)

A daa object, recognised as being described by an ADID of ZCSD0012, shdl bein
conformance with the following sections of this Recommendation:

Section 1, Section 2, Section 3, Section 4, Annex B and Annex C
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Annex A: SCENARIOS OF DEDSL USAGE

(Thisannex isnot part of the Recommendation)

Annex A.l: Usingthe DEDSL with a Formal Data Description Language

This scenario describes the process of creating the semantic decription for a data structure

which has been described using the forma syntax data description language EAST (see
references [1] and [2]). This scenario assumes that the syntax description has been
produced prior to the creation of the formal semantic description informetion.

This scenario uses the EAST examplein Section 3.4.1 (pages 3-66 to 3-69) of the “EAST

Tutorid (CCDS 644.0W-04 )" (e reference [2]) cdled | ogi cal _CNES
descri pti on_01 asthe sample formd syntax description. The following is the stages

that would be followed s0 as to produce the semantic description of the data

The data producer uses an interpreter of the EAST language to provide the list of fully
quaified names of the data entities in the product. Thisincludes the names of the base
type entities and aso the names of the higher level aggregated data structures. The
names e

TI ME

Tl ME. Experi ment _year

TI ME. Experi ment _nmont h

TI ME. Experi ment _day

TI MVE. Experi ment _hour

TI ME. Experi ment _mi nute

TI ME. Experi nment _second

BULLETI N_AT_THAT_TI ME

BULLETI N_AT_THAT_TI ME. Ki nd

BULLETI N_AT_THAT_TI ME. St ate_Posi ti on_El ement _X Axi s
BULLETI N_AT_THAT_TI ME. St ate_Posi ti on_El ement _Y_Axi s
BULLETI N_AT_THAT_TI ME. St ate_Posi ti on_El ement _Z Axi s
BULLETI N_AT_THAT_TI ME. St ate_Vel oci ty_El ement _X Axi s
BULLETI N_AT_THAT_TI ME. State_Vel ocity_El ement _Y_Axi s
BULLETI N_AT_THAT_TI ME. State_Vel ocity_El ement _Z Axi s
BULLETI N_AT_THAT_TI ME. Sem _Mj or _AXxi s

BULLETI N_AT_THAT_TI ME. Eccentricity

BULLETI N_AT_THAT_TI ME. I ncl i nati on

BULLETI N_AT_THAT_TI ME. Ri ght _Ascenci on_Ascendi ng_Node
BULLETI N_AT_THAT_TI ME. Ar gunent _of _Peri gee

BULLETI N_AT_THAT_TI ME. True_anonal i e

| NTERVAL

BULLETI N_AFTER_| NTERVAL

BULLETI N_AFTER_I NTERVAL. Ki nd

BULLETI N_AFTER_| NTERVAL. St at e_Posi ti on_El ement _X Axi s
BULLETI N_AFTER_| NTERVAL. St at e_Posi ti on_El ement _Y_Axi s
BULLETI N_AFTER_| NTERVAL. St at e_Posi ti on_El ement _Z Axi s
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BULLETI N_AFTER_| NTERVAL. St ate_Vel ocity_El ement _X Axi s
BULLETI N_AFTER_| NTERVAL. St ate_Vel ocity_FEl ement _Y_Axi s
BULLETI N_AFTER_| NTERVAL. State_Vel ocity_FEl ement _Z Axi s
BULLETI N_AFTER_| NTERVAL. Senmi _Maj or _Axi s

BULLETI N_AFTER_| NTERVAL. Eccentricity

BULLETI N_AFTER_| NTERVAL. | ncl i nati on

BULLETI N_AFTER | NTERVAL. Ri ght _Ascenci on_Ascendi ng_Node
BULLETI N_AFTER_| NTERVAL. Ar gunent _of _Peri gee

BULLETI N_AFTER_| NTERVAL. Tr ue_anormal i e

The data producer crestes a DEDS. module using a word processor, or a DEDSL
cregtion utility if avalable, which takes as input the ASCII file of entity names
produced by the EAST interpreter. A few examples of these DEDSL entity definitions
are shown below. One decison the data producer must make is what data objects are
relevant from a semantic viewpoint and therefore must have data entity definitions

provided.
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NANMVE = TI Mg
MEANI NG ="The date of the current BULLETIN AT THAT TI MVE";
END GROUP = ENTITY_DEFI NI TI ON ;
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NANVE = KI ND;

MEANI NG ="The way the current bulletin is expressed (cartesian
i.e. position vector and speed vector, or keplerian i.e.
orbit description and position on this orbit)";

COWENT ="If KIND is set to CARTESI AN then a cartesian bulletin is
provided. If KIND is set to KEPLERI AN t hen a kepl eri an
bulletin is provided.";

END GROUP = ENTITY_DEFI NI TI ON ;
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NANMVE = | NTERVAL ;

MEANI NG ="The nunber of seconds to be added to TIME to obtain the
tinme of the BULLETI N _AFTER | NTERVAL";

UNI TS ="second";

END GROUP = ENTITY_DEFI NI TI ON ;
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NANVE = BULLETI N AT THAT TIME. State Position_El enent X Axis;

MEANI NG ="First conponent of the follow ng vector (origin : Earth
center, extrenmity : spacecraft gravity center)";

UNI TS ="meter",

ALI AS = (X, “The identifier used with the processing software”);

END GROUP = ENTITY_DEFI NI TI ON ;
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NANVE = BULLETI N AT _THAT TIME. State Vel ocity_ El enent X AXis;

MEANI NG ="First conponent of the vector nodelising the velocity of
t he spacecraft.";

UNI TS ="neter/second";

ALl AS = (V_X, , “The identifier used with the processing

software”);
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END GROUP = ENTITY_DEFI NI TI ON ;
BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NANVE = BULLETI N AFTER | NTERVAL. | ncl i nati on;

MEANI NG ="Angl e between the orbit plan and the plan orthogonal to

the Earth rotation axis";

UNI TS ="radi an";

ALI AS = (I, “The identifier used with the processing software”);
END GROUP = ENTITY_DEFI NI TI ON ;

The data producer regigters the syntax description written in EAST and the semantic
description written in DEDSL (1 ZCCSD0012), a a Control Authority Office (see
references [9] and [10]) and is assigned an ADID which can then be atached to dl the
application data

Annex A.2: The DEDSL with a Simple CDF Example

In this scenario, we will attempt to use the data representation capabilities of the Common

Data Format (CDF) to carry both the data entities of interest and the DEDSL tribute
information specified for conformance to level 1 (see Section 5.1). Note that a CDF
modd s its data as containing a set of globa attributes describing the overdl CDF content

(i.e. the CDF entity) and a number of attributes for each varidble (which is dso an entity)

within the CDF structure (i.e., CDF entity vaue).

A project has chosen the Common Data Format (CDF) as the file format and access
mechanism that it will useto carry mogt of its primary data of interest. The project has not
standardised on the names and meanings of any of the globd attributes or the individud

'variable entity atributes to be used. A smple CDF, consisting of six globa attributes and

two 'varigble entities with seven attributes per entity , is crested. The schemeticin  FHgure
2-1 on page 9 is adose representation of this CDF, but it has a few less attributes for
clarity . A structured textua overview of the CDF file content is shown below:

i mpQ_test
G obal attributes:
NAME CDF_CHAR "inmpQ_test"
VEANI NG CDF_CHAR "This CDF contains nagnetic field

observations fromlInterplanetary
Monitoring PlatformQ (I MP-Q as
prepared for testing. There will
probably be nultiple instances of CDFs
havi ng the nane CDF inpQ test."

SHORT_MEANI NG  CDF_CHAR "I MP-Q Magnetic Field"
PROJECT CDF_CHAR "I nternational Solar-Terrestrial Physics"
TEXT CDF_CHAR "Data: 1.024 minute averages"
ADI D_REF CDF_CHAR "NSSD1393"
Vari ables and their attributes:
Epoch CDF_EPCCH
NAVE CDF_CHAR "Epoch"
MEANI NG CDF_CHAR "Time of md-points of the

observation intervals since A D."
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SHORT_MEANI NG  CDF_CHAR "Ti ne Line"
UNI TS CDF_CHAR "m second”
VALI DM N CDF_EPCCH "01- Jan- 1990 00: 00: 00. 000"
VAL| DVAX CDF_EPCCH "31- Dec-2010 23:59: 59. 000"
FI LLVAL CDF_REALS "-10. 0e30"
RVS CDF_REAL4
NAVE CDF_CHAR " RVB'
MEANI NG CDF_CHAR "Conponents of B in GSE

coordi nates obtai ned by taking
t he root-nean-square of the
val ues in the observing

i nterval s"
SHORT _MEANI NG CDF_CHAR "Conponents of RVS of B (GSE)"
UNITS CDF_CHAR "n tesla"
TVALI DM N CDF_REAL4 "0.0, 0.0, 0.0"
TVALI DIVAX CDF_REAL4 "20.0, 20.0, 20.0"
FI LLVAL CDF_REALS "-10. OE30"

For each globd attribute (i.e. attributes of the complete 'CDF entity’) and each variable
atribute (i.e, datribute of a'variable entity), the attribute name, atribute vaue syntax
and atribute value is specified.

For each ‘varidbl€ entity, the entity name and entity vaue syntax is specified. The
vaue of each ‘variabl€ entity congsts of alarge number of smple data type vaues and
thereforeit is not shown for dlarity.

The standard semantic names given in Section 3 have been used where gppropriate and
where they fit naturdly within the congraints and expressveness of the CDF syntax.

Thefollowing should be clear from this example:

1

For the globd atributes of the CDF i mpQ_test, only NAVE, MEANI NG and
SHORT_MEANI NG apply from the standard attributes defined in Section 3.1. Therefore
the globd atributes PRQIECT, TEXT, and ADI D_REF would be understood as 'user
defined attributes fromaDEDSL perspective. Herethe'user' isthe project.

For thevalue of the CDF i npQ_t est , there are two entitiescdled  Epoch and RVS.
The Epoch entity has severd attributes. The standard attributes NAVE, MEANI NG,
SHORT_MEANI NG and UNI TS are as defined in Section  3.1. The UNI TS attribute,
which defines the units for the vaue of the Epoch ettity, isin* m second’ (milli-
seconds), which conforms with those specified in Annex B. Theatributes VALI DM N,
VALI DVAX, and FI LLVAL would be understood as 'user defined attributes.”

For the entity RMS, badcdly the same attributes gpply as for Epoch. Note that the
vaue of the entity RMS is a sequence of three red numbers, corresponding to the
components of the magnetic field in three dimensions. Thereforethe TVALI DVAX and
TVALI DM N attributes a so have three components for their val ues.

ThisCDF isnot fully conformant to DEDSL leve 1 because the'user defined atributes do

not have the required attribute definition informeation required by DEDSL Section 3. There
is, currently, no CDF standard way to express such information, athough it could be put

into the text fied of anew globd atribute. However there would be no place to definethis

new globd attribute.
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In conclusion, it can be sad that while it is not possible to put a current CDF ingtance,

ganding done, into DEDSL leve 1 conformance, nevertheless the degree of conformance

shown above is beneficid and it is recommended that such a level of conformance be
encouraged. As will be shown in the CDF example of Annex A.5, a CDF that is
augmented by association with a DEDSL. module can be put into full conformance with

DEDSL leve 2 whichincludesleved 1 conformance.

Annex A.3: Usingthe DEDSL with FITS

This scenario describes the use of the DEDSL to improve the semantic definition and
hence understanding of a Hexible Image Transport System (FITS) file taken from the ESA
XMM misson.

The XMM Ogpticd Monitor Periodic Housekegping tdemetry data corresponding to a
specific exposure during a single observation is held in a FITS file. The contents of this
FITSfileisasfolows

Primary Header: containing generd detalsof the exposure

SIMPLE = Standard FI TS f or mat

BI TPI X = 8 / Byt es

NAXI X = 0 / No data associated with Prinmary Header
EXTEND = T /| Extensions present

I NSTRI D = OM/ Instrunent identifier

aBSID = RF243 | Cbservation ldentifier

EXPID = 4 | Exposure identifier

Hrst Extenson Header: containing the optica monitor housekeeping telemetry data
which is sampled every 8 seconds

XTENSI ON= ‘ Bl NTABLE' T |/ Binary table extension

BI TPI X = 8 / Bytes

NAXI S = 2 [ 2D matri x

NAXI S1 = 14 / Nunber of bytes per row

NAXI S2 = 64 / Nunber of rows

PCOUNT = 0 / No data val ues precede the table
GCOUNT = 1 / One table

TFI ELDS = 6 /[ Number of fields in each row
EXTNAME = ‘ OM HK A ° / OM Periodi c Housekeeping - Data Type A
UTCATI M = 19950812T03:42:35 / UTC tinme of the first data type A
structure

TFORML = ‘C

TTYPEL = ‘DI CH PCS

TUNITL = ‘

TFORMR = ‘|

TTYPE2 = ‘ B1FW PCS

TUNI T2 = ‘degrees °

TFORMB = ‘| ‘

TTYPE3 = ‘ B2FW PCS'

TUNI T3 = ‘degrees °

TFORW = ‘C ‘

TTYPE4 = ‘' HVENAB 1’

TUNI T4 = ‘

TFORME = ‘J

TTYPES = ‘ TCPC1024’

TUNITS = ‘

TFORMB = ‘J
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TTYPEG
TUNI T6
END
Y$y%8 Ul Ur O LI yo¥ic+¢ [F-<@2[8Z%vis 4 O y»éal Lis!, 0y? d EOOAZA:pYO
° AliO®E[B[Fie 6[BAKE=€ui URG MuaddRYpuCsui} 6uNICBEN+ROIuD} u¥diée Dudupts
Ui yu O u™ize Au’ 0luc< yRu, &GO yOi AELL AGCkawbd [l EGCed  CguAS>yq3CP O A A&
[af, 1« MVAQUO»s Al (s (BAINIWiYm< t O G86 yAAOf AENf CH 86! t é@Aya=0»k 4k [
03 cOOXi’ 1T 2,0 T ¥ARo< Ls« TOSCU{ Ra®® =i Qua” ~w i =Axi 8¢ [+ ?a7pude | &u
Gk fulde ¢ . uDamuGn#Cudos 0B « CAA, 1 <« MVAGUO»s AAET [ BAGNIWAYA Q86 YA« 6f /E
Of 1 &6! te@haya=a»e [k Uk P L cOMOi’ T 260  ¥ABo< Ls« TOS{ Ra®® =i Qua”
~w T =Axi 3¢[0i [« ?Cpudej & UK fulle Q . uDiniu Gn#ulioe (B »

‘ TMPC1024’

In this FITS file, the informetion before the END statement describes the actua binary
exposure data thet followsthe  END dtatement. The HTS file contains not only standard
FITS keywords, but aso the keywords to define the binary table. The daa itsdf is
logicdly formetted as ateble like so:

DI CH_POS | BIFW PCS | B2FW POS | HVENAB 1 | TCP1024 | TMPCL1024

To define each of the table column headings (i.e. repeatable entities), the keywords
TFORM , TTYPEI and TUNI Ti are used. These keywords define the entity type, entity
name and entity units respectively. This st of Sx entities is then repeated many times
(corresponding to each eight second sample rate). Whilst there is the possibility to put
smdl comments to the right of the FITS vaues as shown above, and the definitions of
eech entity ispartly givenbythe  TTYPEI , TFORM and TUNI Ti Satements, these are not
satisfactory to unambiguoudy convey the full meaning of the data entities. To do this the
DEDSL may be used. Furthermore, the sandard HTS keyword are dso not dearly
defined to a new user - these can dso be formdly described by the DEDSL. Bdow is an
exanple DEDSL module, demondrating the definition of the data entities above
(definitions for only a sample of the entities shown above are shown in the DEDSL
example below):

[*** DEDSL Mbdule for XMM OM FITS File *HEx

/****************************************************************

**  DEDSL npdul e identification infornmation **

****************************************************************/

BEG N_GROUP = MODULE_| DENTI FI CATI ON ;
DEDSL_VERSION = 0.1 ;
MODULE _TI TLE = “XMM FI TS Optical Mnitor DED ;
MODULE_ADI D = EXMWD023 ;

END_GRCUP = MODULE_I DENTI FI CATI ON ;

/****************************************************************

** Definition of user defined attributes *

****************************************************************/
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/*** I\D\lE ***/

/****************************************************************

** Entity definitions in terns of standard attributes o

****************************************************************/

BEG N_GROUP = ENTI TY_DEFI NI TI ON;
NAME = SI MPLE ;
MEANI NG= "This entity defines if the file is of standard FITS formats
or user defined";
SHORT _MEANING = “FITS File Format";
SPECI FIC MEANING = (“T", “Standard FITS Format”);
END GROUP = ENTI TY_DEFI NI Tl ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON,;

NAME = BI TPI X ;

MEANING = "This entity indicates the nunber of bits per pixel that
are

used to store the data" ;

SHORT_MEANI NG = “Bits per pixel" ;

UNITS = “bits” ;
END_GROUP = ENTI TY_DEFI NI TI ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NAME = | NSTRI D ;
MEANI NG = "This entity defines the instrunent that the observation is
bei ng nmade by" ;
SHORT_MEANI NG = "I nstrunent |ID' ;
END_GROUP = ENTI TY_DEFI NI TI ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NAMVE = DI CH_PCs;
MEANI NG = "The dichroic position of the instrunent at neanurenent
time” ;
SHORT_MEANI NG = "Di chroic Position" ;
END_GROUP = ENTI TY_DEFI NI TI ON,;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;
NAME = B1FW PGS ;
MEANI NG = "The position of the Bluel filter wheel in relation to the
normal of the exposure plane” ;
SHORT_MEANI NG = "Bluel fileter wheel position” ;
UNI TS = “degrees” ;
END GROUP = ENTI TY_DEFI NI Tl ON;

BEG N_GROUP = ENTI TY_DEFI NI TI ON ;

NAME = TCPC1024 ;

MEANI NG = "A count of the nunber of telecomand packets received wth

application identifer equal to 1024 and therefore
comuandi ng
the Bluel filter wheel position” ;

SHORT _MEANI NG = "TC Packet Count of API D=1024" ;

END GROUP = ENTI TY_DEFI NI Tl ON;
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/****************************************************************

[** End of data entity dictionary **
****************************************************************/

The data in the FITS file and the semantic definition in the DEDSL file could then be
packaged together in an SFDU as shown schematicaly below, so as to convey the full
meaning of the FITS daa with the actud data itsdf, therefore leading to a greater
probability of the databeing of vauein the future.

L CCSD Z 0001
L EXMWM | 0024

T/ Standard FITS format
8 / Bytes
0 / No data associated with Primary Header
T / Extensions present
v/
/
/

Instrument identifier

Cbservation Identifier

Exposure identifier

Binary table extension

Bytes

2D matrix

Nurmber of bytes per row

Nunber of rows

No data val ues precede the table
One table

Nunber of fields in each row

OM Periodi ¢ Housekeeping - Data Type A
UTC tinme of the first data type A

XTENSI ON= ' Bl NTABLE'

N

!
!
!
!
!
!
!
!
"OMHKA /
UTCATIM = 19950812T03: 42:35 /
structur
TFORML
TTYPEL
TUNIT1
TFORMR

|
|
|
|
|
|
|
|
|
|
|
|
| [¢] ‘
|

|

| TTYPE2
|

|

|

|

|

|

|

|

|

|

|

|

|

|

I

|

DI CH_PCS'

| .
BLFW POS'
TUNI T2 degrees *
TFORMVB 1 :
TTYPE3
TUNI T3
TFORVA
TTYPE4
TUN T4
TFCRVB
TTYPES
TUNIT5
TFCRVB
TTYPE6
TUNI T6
END
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/*** DEDSL Mbdule for XMMOM FITS File xxx]
[ R AR AR KRR KRR KKK KKK KK KRR KA KKK KKK KKK KA AR AR KKK KKK KRR Ak
** DEDSL nodul e identification information *x

Kk kKK kKKK Rk KRR kKRR KRR KKk Kk kKR KKk Rk |
BEG N_GROUP = MODULE_I DENTI FI CATI ON ;

DEDSL_VERSION = 0.1 ;

MODULE_TI TLE = “XMM FI TS Optical Monitor DED' ;

MODULE_ADI D = EXMVD023 ;
END_GROUP = MODULE_| DENTI FI CATI ON ;

[ R R Kk KKK KKK KKK KKK KRR KKK KKK K Rk K

|
|
|
|
|
|
|
| ** Definition of user defined attributes i
B N e L L Ty
e
T s
| ** Entity definitions in terns of standard attributes *x
B e L L
| BEG N_GROUP = ENTI TY_DEFI NI TI ON;
| NAME = S| MPLE ;
| MEANING= "This entity defines if the file is of standard FITS formats
or user defined";
| SHORT_MEANING = “FITS File Format";
| SPECI FI C_MEANING = (“T", “Standard FITS Format”);
| END_GROUP = ENTI TY_DEFI NI TI ON,
| BEG N_GROUP = ENTI TY_DEFI NI TI ON;
| NAME = BI TPI X_ H ) ) ) :
| MEANING = "This entity indicates the number of bits per pixel that are
used to store the data" ;
| SHORT_MEANING = “Bits per pixel" ;
NI TS H
| u
END_GROUP
I )
|
|
|
|
|
|
|
|
|
|

= “bits” ;
= ENTI TY_DEFI NI TI ON,
BEG N_GROUP = ENTI TY_DEFINI TION ;
NAME = INSTRID ;
MEANING = "This entity defines the instrunent that the observation is
bei ng made by" ;
SHORT_MEANING = "Instrunent ID" ;
END_GROUP = ENTI TY_DEFI NI TI ON,

BEG N_GROUP = ENTI TY_DEFINI TION ;
NAMVE = DI CH_PCS;
MEANING = "The dichroic position of the instrunent at meanurenment
time”
SHORT_MEANI NG = "Dichroic Position" ;
END_GROUP = ENTI TY_DEFI NI TI ON,
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BEG N_GROUP = ENTITY_DEFINITION ;
NAME = BL1FW PGS ;
MEANI NG = "The position of the Bluel filter wheel in relation to the
nornal of the exposure plane” ;
SHORT_MEANING = "Bl uel fileter wheel position” ;
UNITS = “degrees” ;
END_GROUP = ENTI TY_DEFI NI TI ON,

NAME = TCPCL024 ;
MEANING = "A count of the number of telecommand packets received with
application identifer equal to 1024 and therefore
conmandi ng
the Bluel filter wheel position” ;
SHORT_MEANI NG = "TC Packet Count of API D=1024" ;
END_GROUP = ENTI TY_DEFI NI TI ON,

|
|
|
|
|
| BEG N_GROUP = ENTI TY_DEFINITION ;
|
|
|
|
|

Rather than package the Class E LVO with the FAITS data each time, it would dso be
possible to register the DEDSL. module with a Control Authority (see References [9] and
[10]) and then only request it from the Control Authority just the once.

Annex A.4: Using the DEDSL with HDF

The Hierarchicd Data Format (HDF) is designed for the interchange of raster image data
and multi-dimensiond scientific data sets across heterogeneous environments. It isamulti-
object file formet, with a number of predefined object types, such as arrays, but with the
ability to extend the object types in a rdaively smple manner. Recently HDF has been
extended to handle arbitrary scientific data, rather than just uniform array oriented data,
and aso annotation &ttribute deta

HDF can tore severd types of data objects within onefile, such as raster images, pal ettes,
text and table yle data. Each 'object’ or *entity’ in a HDF file has a predefined tag thet
indicates the data type and a reference number that identifies the ingance. A table of
contents is maintained within the file and as the user adds data to the file the pointers in
the table of contents are updated. An example organisationd structure of a HDF file is
shownin FgureA-1 .

HDF
File
Entity Entity Entity Group Group
1 2 3 A B
Entity Entity Entity Group Entity
Al A2 A3 B.1 B.2
Entity Entity Entity
C.1 C.2 C.2

Figure A-1: Example Organisation of a HDF File
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In this example, dl the data within the sngle HDF product is stored within a single file.

The physica formet of the file in unknown to the user and the only means of accessing the

data is through a software library. The physica dorage is in a canonicd form and
therefore the files can be transferred to other platforms (assuming the software library is
aso avalable on thetarget platform).

HDF has the capability of adding atributes to ether the complete file, the groups of
entities or each entity within agroup. There is no defined format or standard for
these atributes they are purdy textud drings. Therefore to use the DEDSL in
collaboration with a HDF file, one would till use the PVL representation as presented in
Section 4 of this Recommendeation to define each of the semantic pieces of informetion,

i.e MEANING, UNITS, ec but the PVL grouping daements (i.e,
BEG N_GROUP=ENTI TY_ DEFI NI TI ON) would not be required as the DEDSL
definition can be *atached to each object in the HDF as a single textud dring. Thisis
shown schematicaly in -+ Figure A-2  (only asubset of the example shownin FgureA-1 ).

HDF
File

|
Entity Entity Entity Group
1 2 3 AN

IMEANING=<Defintion of the
Imeaning of GROUP_A>
etc.....

Entity_
Al

TITY_A1
IMEANING=<Defintion of the
imeaning of ENTITY_A.1>
UNITS=< units of ENTITY_A.1>
etc.....

INAME=ENTITY_1 INAME=ENTITY_3 INAME=ENTITY_3
IMEANING=<Defintion of the IMEANING=<Defintion of the IMEANING=<Defintion of the
meaning of ENTITY_1> imeaning of ENTITY_3> imeaning of ENTITY_3>
UNITS=<the units of ENTITY_1> UNITS=<the units of ENTITY_3> UNITS=<the units of ENTITY_3>
etc..... etc..... etc.....

Figure A-2: DEDSL Usage with a HDF File

As can be seen the DEDS. Module Identification atributes are atached as a HDF
annotation a the complete file level and then the entity definitions are atached to the
separate objects within the HDF file a the object levd. Each of the annotations are
formatted in PVL as defined in Section 4.,

Annex A.5: Using the DEDSL with CDF

In this scenario, we will examine the use of an externd DEDSL module to add semarntics,

and to provide more standardisation in the semantics, associated with a Common Data
Format (CDF) object (instance) or type. Doing thiswill improve the possibility of finding
the CDF type carrying the data entities of interest, and it will improve opportunities for
automated services dedling with multiple entities. Note that a CDF models its data as
containing a set of globd atributes describing the overal CDF content (i.e. the CDF
entity) and a number of named varidbles, each with its own st of named 'variable
atributes” In Annex A.2, the entity modd in Section 2 was mapped to the CDF modd by
relating CDF atitributes to various DEDSL attributes. For this scenario we use a different,
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and moreflexible, mapping.  Here we treat each named data value in CDF as a data entity.

This dlows each named CDF data vaue (be it a CDF globd atribute, CDF variable, or

CDF vaiable atribute) to be further annotated with DEDSL attributes in an externd

DEDS. module. These DEDSL dtributes can carry additiond, and more standardi sed,
samantics.

A project has chosen the CDF as the file format and access mechanism thet it will use to

cary most of its data of interes. The project has sandardised on the names and meanings

of many of the globd atributes and the variable attributes to be used but not on the names

or meanings of the variables themsdves. A smple CDF, holding deta from a particular
magnetometer instrument, might gppear conceptudly asfollows:
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CDF NAME: inp9_test
D mensions & Sizes: 1,3

G obal attributes:
Title CDF_CHAR (I MP-9 Magnetic Field)
Pr oj ect CDF_CHAR (I'nternational Solar-Terrestrial bs.)
TEXT CDF_CHAR (Data: 1.024 ninute averages)
ADI D r ef CDF_CHAR (NSSD1393)
Vari ables and their attributes:
Epoch CDF_EPCCH  Record: T, Dinension: F
FI ELDNAME CDF_CHAR (Time Line)
VALI DM N CDF_EPCCH (01-Jan- 1990 CC 00: 00. 000)
VAL DVAX CDF_EPCCH (31- Dec-2010 23:59:59. 000)
UNI TS CDF_CHAR (rs)
FI LLVAL CDF_REAL8 (-10. 0e30)
VAR TYPE CDF_CHAR (dat a)
RVB CDF_REAL4 Record: T, Dinension: T
FI ELDNAME CDF_CHAR (Component of RVB of B (GSE))
VALI DM N CDF_REAL4 (0.0, 0.0, 0.0)
VAL DVAX CDF_REAL4 (20.0, 20.0, 20.0)
UNI TS CDF_CHAR (nT)
FI LLVAL CDF_REAL8 (-10. OE30)
VAR TYPE CDF_CHAR (dat a)
LABL_PTR 1 CDF_CHAR (1 abel _rns)
RVE p CDF_REAL4 Record: T, Dinension: F
FI ELDNAME CDF_CHAR (Magnetic Field RVB)
VALI DM N CDF_REAL4 (0.0)
VAL DVAX CDF_REAL4 (40.0)
UNI TS CDF_CHAR (nT)
FI LLVAL CDF_REAL8 (-10. 0e30)
VAR TYPE CDF_CHAR (dat a)
| abel rns CDF_CHAR Record: F, Dinension: T
FI ELDNAME CDF_CHAR (Labels for RVS of B (GSE))
VAR _TYPE CDF_CHAR (et adat a)
[1] = "Bx_RMB (GSE)"
[2] = "By_RVMB (GSE)"
[3] = "Bz RV (GSE)"

The Di nensi ons & Sizes of 1, 3 meansthat this CDF recognises a variation in one
dimension in addition to the variation from record to record, and thet one dimenson has
three components (vaues). It can be seen that each attribute consists of aname, adatatype
for itsvdue (eg, CDF_CHAR), and the actud vaue of the dtribute (in parenthess). By
contradt, eech varidble (except | abel _r ns) is shown as a name and data type but not
with avdue. For Epoch, RV5, and RVS_p, the amount of data is too grest to show.
However for | abel _r s, there are only three vaues and these are shown in the lower
left corner of the  listing . For each variable, its variation dong the record axis and dong the
sngledimenson axisisadso indicated by TRUE(T) or FALSE(F) .
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A typicd CDF file of this type would have many records where each would have an
Epoch time together with three components of megnetic field and the magnetic fied
megnitude.  The labed informeation for the three component of megnetic fidd
(I abel _r ns), whose actud vaues are shown above, would be in a separate record.

The globd atribute  ADI D _r ef provides an internationdly unique 8-character identifier,
cdled an ADID, whichisgiven as NSSD1393 for thisparticular CDFtype.  Thisidentifies
adexription of thisCDFtype.  Such adescription will be caled a CDF type description in

the remainder of this scenario. This CDF type description has been registered with an
agency’s CCSDS Control Authority (see references [9] and [10]) and may be obtained

upon request.  Note that, for each CDF type, there are likely to be multiple CDF files, dl

with the same CDF NAME of ‘imp9_test’ and the same named vaiables and
attributes.

In our scenario many project CDF types and ingtances (files), from different instruments,
have been generated.  The producer of each CDF type has used the same st of attribute
names shown above, where gpplicable. However thereislittle consstency in CDF variable
names nor inthe FI ELDNANVE dtribute vaues to help other users of the data find and use
the variables of interes. Many additiond CDFs (including new CDF types) will be
generated inthefuture.  The project wishes to associate, with each CDF type, astandard set
of semantics to meke it much easier for others to find and use the variables desired. Also,

it wants to extend the readily avalable semantics for some of the CDF attributes and
vaiaoles.

The mogt practical gpproach, which does not require rewriting exising CDFs, is to
associate an externally recorded set of standard semantics with each instance of a CDF. If
desired, such semantics could be incorporated directly into new CDFs with the inclusion

of new dtributes.  However this may not be the best approach in terms of efficient data
searching and management.

The project adopts a sandard set of ‘science and ‘supporting’ class words and their
meanings to be used to categorise the meaning of the CDF variables of primary interest to
investigators.  Sets of sub-class words, with each sat used to modify one of the cdlasswords,

ae ds0 adopted. These words and definitions, together with the condraints on their
reldionships, comprise the primary content of one of the project data dictionaries.
Coupling this data dictionay with a syntax and grammar for expressing smple
combinations of these words results in a language (which is dso data type) that can be

used to describe, in a more standard way, the meaning of CDF variables typicaly used in

gpace physcs investigations. To meke this language widdy visble and permanently
avalable, the project regigers this language with an agency’s Control Authority (see
references [9] and [10]) and receives an ADID (i.e, NSSD2001) to use as a standard
reference identifier for thislanguage (or datatype).

Since the CDF type descriptions have dreedy been regisered (eg., NSSD1393 in the
example above), each CDF ingtance dready has an externdly recorded and available set of

semantics that gppliesto dl the ingtances of that CDF type. Therefore the project gpproach
isto add a DEDS. module to the exigting registered description of each CDF type, and to

include in the DEDS. module the names of the CDF variables for which additiond
semanticswill be added and the DEDSL attributes thet will carry this additiond semantics.

Also included in the DEDS. module will be the names of CDF atributes for which
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additiond semantics are desired. Note that the CDF DEDSL module for each CDF type
will generdly be different because each CDF type has its own set of variable names and
possbly unique, required, semantic extensons. Schematicdly, usng the CDF type
example shown above, thislooks asfollows:

CDF type ‘i np9_test’ Description of CDF type ‘i np9_t est’
(ADID = NSSD1393) (registered as NSSD1393)
®
DEDSL. module for CDF
imp9_test
Generdly, there will be many ingtances of CDF type i mp9_test, but eech is described

by the one registered description NSSD1393. This description has severa description
objects within it, but the only one of interest here is the one in the form of a DEDSL
modul e as specified by this Recommendation.

The DEDSL modulefor CDF i np9_t est isshowninthefollowing figure

[ REE xRk begi n dictionary preface *r KAk [

BEG N_GROUP = MODULE_| DENTI FI CATI ON;
DEDSL_VERSI ON = 0. 1;
MODULE TI TLE = “inmp9_test DEDSL Dictionary”;
MODULE_ADI D = NSSD1393;

END_GROUP = MODULE_I DENTI FI CATI ON\;

BEG N_GROUP = ATTRI BUTE _DEFI NI Tl ON,;

ATTRI BUTE_NAME = STANDARD_ MEANI NG,

ATTRI BUTE_MEANING = "This attribute's value carries a standard set of
semanti cs expressed in the project |anguage/
data-type defined in the description NSSD2001";

ATTRI BUTE_VALUE_SYNTAX = EXTERNAL;

ATTRI BUTE_EXTERNAL = NSSD2001;

ATTRI BUTE_OCCURANCE = 0. . 1;
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END GROUP = ATTRI BUTE_DEFI NI TI ON;
[ RrE xRk begin dictionary entity I|ist R |

BEG N_GROUP=ENTI TY_DEFI NI Tl ON;

NAME=i mp9 _test;

MEANI NG= "Thi s CDF was generated fromdata recorded every 16
mlliseconds and typically 64 observations are included in
each average, yielding an average tinme interval between
val ues of 1.024 seconds";

END GROUP=ENTI TY_DEFI NI TI ON,;

BEG N_GROUP=ENTI TY_DEFI NI TI ON;

NAME = ADI D ref;

MEANI NG = "This 8 character identifier is internationally unique and
identifies a description of this CDF type (last 4
characters) and the organi zation (first 4 characters) that
hol ds the description”;

END GROUP=ENTI TY_DEFI NI TI ON,;

BEG N_GROUP=ENTI TY_DEFI NI TI ON;
NAMVE = Epoch;
MEANING = “This variable carries the nid-point tinme of observations
referenced from AD’;
UNITS = “m second”;
STANDARD MEANI NG = "ti me>Epoch_cent er _range";
END GROUP=ENTI TY_DEFI NI TI ON,;

BEG N_GROUP=ENTI TY_DEFI NI TI ON;
NAME = RMS;
MEANI NG = “Provi des the root-nean-square of the cartesian
conponents in the GSE coordi nate systent;
UNITS = “n tesla”;
STANDARD _MEANI NG = "nagnetic_fiel d>GSE_cart esi an_vector";
END GROUP=ENTI TY_DEFI NI TI ON,;

BEG N_GROUP=ENTI TY_DEFI NI TI ON;
NAME = RMS_p;
MEANI NG = “Provi des the root-nean-square of the RVS vari abl e val ues”;
UNITS = “n tesla”;
STANDARD MEANI NG = "magnetic_fi el d>average_anplitude";
END GROUP=ENTI TY_DEFI NI TI ON,;

BEG N_GROUP=ENTI TY_DEFI NI TI ON,;
NAME = RMB. VALI DVAX;
MEANI NG = “The val ue of 20 nano tesla is obtained when the
i nstrument goes into saturation node. The instrunent
al so saturates when the electron gun fires, but in these
cases we have inserted the fill value (see FILLVAL)”";
END_GROUP=ENTI TY_DEFI NI TI ON,;

/* end of dictionary */

The DEDSL module begins with a MODULE | DENTI FI CATI ON  section. The
MODULE_ADI D dtribute indicates that this DEDSL module has been registered in the
descriptionidentifiedas NSSD1393. Decoding this ADID provides information on how to
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contact the CCSDS Control Authority office known as' NSSD' that holds this description as
'1393' (see References [9] and [10]).

The next section of the DEDSL module, the ATTRI BUTE_DEFI NI TI ON section, defines
a'user-defined atribute called  STANDARD_MEANI NG. A text description of the meaning
isgiven. It Saestha the description registered as NSSD2001 defines alanguage (or data
type) that will be used to form the vaue of the STANDARD MEANI NG dtribute.  Thisis
represented  formaly by the ATTRI BUTE_VALUE_SYNTAX and ATTRI BUTE_
EXTERNAL daements The ATTRI BUTE_VALUE_SYNTAX daement daes that the
syntax of the STANDARD MEANI NG atributes vaue will be identified by the
ATTRI BUTE_EXTERNAL daement. The ATTRI BUTE_EXTERNAL dSatement dtetes that
the description  NSSD2001 should be used to undersand the content of the
STANDARD MEANI NG atributés dring.  Note adso that the  STANDARD MEANI NG
atribute is not required to be present in every entity definition within the DEDSL. module.

However if it is present, it must only gppear once ( ATTRI BUTE_OCCURRENCE =
0..1).

Inthe ENTI TY_DEFI NI TI ON section of the DEDS. module, Sx of the entities in the

CDF are sdected to have their semantics enhanced. The firg entity, which is the entire
CDFnamed i np9_t est , isgiven atext description usng the DEDSL VEANI NG standard
atribute. Thereisno sngle understanding of units for this entity, so no UNI TS dtribute is
required.

The second entity, cdled  ADI D ref, is a CDF globd dtribute. It's understanding is
updated with atext description using the DEDSL module MVEANI NG standard  attribute.

Thethird entity, cdled  Epoch, isasandard CDF varigble that is well documented in the

CDF documentation.  Here it's understanding is made more directly accessble, and it is

given a sandard set of searchable semantics through the use of the user-defined attribute
STANDARD MEANI NG. The vdue of this dtribute, shown as ti me>Epoch_
cent er _range, is alanguage statement that conforms to the language defined by the
description registered as  NSSD2001. Ti e is an dlowed dass word and the words
folowingthe ‘>*' aremodifier sub-classwords.

The fourth entity, cdled  RMVS, is a CDF varidble. It was picked by the data product

designer and is not standardised outsde a narrow community. Therefore the additiond
DEDSL semantics provided by the STANDARD MEANI NG aitribute gives gregter
understanding and should enhance finding by interested users.

Thefifthentity, cdlled RMSp, issmilarto  RVS.

Thelast entity in the DEDSL ENTI TY _DEFI NI Tl ON section, cdled RMS. VALI DMVAX, is
a CDF RMSvariable atribute. Its name is given using the 'dot’ notation to digtinguish it
fromadl theother VALI DVAX dtributesinthe CDF.  The semantics for this CDF atribute

are expanded to discuss two cases in which a maximum vaue might have been thought to

occur. |If the entity name had been given as VALI DVAX, then this additional semantics
would have gpplied to dl entities whose name metched VALI DVAX.

By adding smilar DEDSL. modules to the other descriptions registered for the CDF types,
the project is ale to enhance the amount and uniformity of the semantics of the CDF
collection without having to re-write any of the CDFs. Further, the collection of DEDSL
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modules can be separately accessed and searched when looking for deta entities of
interest.
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Annex B: Permitted Unit Names and Prefixes

This Annex shows the configuration file (

(Thisannex is part of the Recommendation)

uduni ts. dat ) to be used with the NCAR

Unidata units processing software. This file is set up to only accept a subset of the units
that the complete package will accept o as to encourage standardisation of units across
data sets. The permitted units are listed in the | eft hand column of thelisting.

Any of the units may be multiplied by one of the factorsin the following table, thisis done
by preceding the unit with the string indicated in the ‘ Representation of UNITS Attribute

column:
Prefix Factor by which the | Internationally Representation in
unit ismultiplied Recognised Scientific UNI TS Attribute
Symbol
exa 10* E E
peta 10" P P
tera 10* T T
giga 10° G G
mega 10° M M
kilo 10° k k
hecto 10° h h
deca 10* da da
deci 10 d d
oanti 10 c C
milli 10°® m m
micro 10° m u
nano 10° n n
pico 10 p p
femto 10" f f
ato 1078 a a
Table B-1: Representation of Unit Prefixes
# uduni ts. dat
#
# The first colum is the unit nanme as should be used as the value for a
# UNITS attribute.
# The second colum indi cates whether or not the unit name has a plural
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form(i.e. can have an
A'P indicates that the unit has a plural form whereas, a 'S indicates
that the unit has a singular formonly. The remainder of the line is the
definition for the unit.

Anything after the '#',

s' appended).

to-end-of-line is a comment.

#
# BASE UNITS. These nmust be first and are identified by a nil definition
#

anpere
bi t
candel a
kel vi n

ki | ogram
met er
nol e
second
radi an

#

# CONSTANTS
#

per cent

P

H o HH

H H

#
#
#

gi | bert
st at anper e

#

TTUVTTUVTTTTUTTUTTT

S
S

P
P

# electric current
# unit of information
# lum nous intensity
# thernodynani c tenperature
# mass
# length
# anmount of substance
# tine
# pl ane angl e

0.01

3.14159265358979323846

NB: All subsequent definitions nust be given in ternms of
earlier definitions. Forward referencing is not permitted.

The following are non-base units of the fundamental quantities

UNI TS OF ELECTRI C CURRENT

7.957747e-1 anpere
3. 335640e- 10 anpere

# UNITS OF THERMODYNAM C TEMPERATURE

#

cel si us

r anki ne

f ahr enhei t

#

# UNI TS OF MASS
#

car at

gram

kg

g . .
atom c_mass_unit
t onne

CCSDS 6xx.0-W-0.4
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kelvin @273. 15
kel vin/ 1.8
ranki ne @ 459. 67

2e-4 kil ogram

le-3 kil ogram # exact
ki | ogram

kg/ 1000

1. 66044e-27 kil ogram

le3 kil ogram # exact
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#

# UNITS OF LENGTH

#

m S neter

metre P neter

i ght _year P 9.46055e15 neter

m cron P l1le-6 neter # exact
par sec P 3.085678el16 neter

au S 1.495979el1l neter

#

# UNI TS OF AMOUNT OF SUBSTANCE

#

nol S nole

#

# UNITS OF TIME

#

day P 8. 64e4 second # exact
hour P 3. 6e3 second # exact
m nut e P 60 second # exact
year P 3.153600e7 second # exact
#

# The following are derived units with special nanes. They are useful for
# defining other derived units.

#

st eradi an P radi an2

hz S 1/ second

newt on P kil ogram net er/ second2

coul onmb P anpere. second

| unen P candel a st eradi an

becquer el P 1/ second # Sl unit of activity of a
# # radi onuclide
pascal P newt on/ et er 2

joule P newt on. net er

[ ux S lunen/ et er2

wat t P joul e/ second

vol t P watt/anpere

farad P coul onb/ vol t

ohm P vol t/anpere

si enens S anpere/vol t

weber P vol t. second

tesla P weber/ neter?2

henry P weber/ anpere

#

# The followi ng are conpound units: units whose definitions consi st
# of two or nore base units. They may now be defined in terns of the
# preceding units.

#

e S 1.6021917e-19 coul onb # charge of electron
eV P 1.60219e-19 joule

VA S volt anpere

hp S 7.456999e2 watt

#
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# PRESSURE OR STRESS

#

bar P l1le5 pascal # exact

at S 1 kg gravity/cn?

#

# RADI ATION UNI TS

#

curie P 3.7el10 becquerel # exact

roent gen P 2.58e-4 coul onb/ kg # exact

#

# VELOCI TY (| NCLUDES SPEED)

#

c S 2.997925e+8 neter/ sec

#

# VI SCOSI TY

#

poi se S le-1 pascal second # absol ute viscosity.

st okes S le-4 neter?2/second # exact

rhe S 10/ (pascal second) # exact

#

# VOLUME (1 NCLUDES CAPACITY)

#

cc ScnB

liter P le-3 nB8 # exact. However, from 1901
# to 1964, 1 liter =
# 1. 000028 dnB

#

# COVPUTERS AND COVMUNI CATI ON

#

baud S 1/ second # exact

bps S bit/second

#

# M SC

#

rpm S hz/ 60
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Annex C: ASCII & Restricted ASCI |

(Thisannex is part of the Recommendation)

A code is a correspondence between a symbol and a number of digits of anumber system.
The American Standard Code for Informetion Interchange (ASCII) is aseven-bit code aso
known as the USA Standard Code for Information Interchange (USASCII). The latest
updated American Nationa Standards Ingtitute ANSI-X3 standard for thisis ANS X3.4-
1977. This code has been incorporated into the ISO code of the same nature (1SO 646-
1983) which includes other symbols and aphabets. Since the 1SO code is an eght-bit
code, the ASCII code is embedded in an eight-bit field in which the higher order bit is set
to zero. The Restricted ASCII et of characters (denoted here by the shaded codes with the
P symbal pointing to them) isin this Recommendation. The primary reference to be used
should be SO 646-1983.

The ASCIIl and Redtricted ASCI or RA codes are given in Table C -1. (The code for eech

character (Char) isgiven in dedimdl (Dec), and hexadecimdl (Hex)).

Char | Dec | Hex Char | Dec | Hex Char | Dec | Hex Char | Dec | Hex
NUL 0 00 pace 3R 2 @ 64 | 40 ) % 60
SOH 1 01 ! 3 21 b A 65 41 a 97 61
STX 2 02 #A 2 p B 66 42 b 98 62
ETX 3 03 # 35 23 p C 67 43 c 9 63
EOT 4 o4 $ 36 24 p D 68 14 d 100 &4
ENQ 5 (03] % 37 25 b E 69 | 45 e 101 | 65
ACK 6 06 & 33 26 b F 70 | 46 f 102 | 66
BEL 7 07 ’ 39 27 b G 71 47 g 103 67
BS 8 08 ( 40 28 b H 72 | 48 h 104 | 68
HT 9 09 ) 41 29 p | 73 49 i 105 69
LF 10 0A * 12 2A b J 74 | 4A j 106 6A
VT 11 0B + 43 2B b K 75 | 4B k 107 6B
FF 12 oC 4 2C p L 76 | 4C I 108 6C
CR 13 oD 45 2D b M 77 | 4D m 109 6D
SO 14 OE . 46 2E b N 78 | 4E n 110 6E
S 15 OF / 47 2F p (0] 79 4F 0] 111 6F
DLE 16 10 p 0 48 30 p [® 80 [ 50 p 2 | 70
DC1 17 11 p 1 49 31 p Q 81 51 q 113 71
DC2 18 12 p 2 50 32 p R 82 52 r 114 72
DC3 19 13 p 3 51 33 p S 83 | 53 S 15 | 73
DC4 2 14 b 4 52 34 p T 84 | 54 t 16 | 74
NAK 21 15 b 5 53 35 p U 85 | 55 u urz | 7n
SYN 2 16 p 6 54 36 p Vv 86 | 56 Y 18 | 76
ETB 23 17 p 7 55 37 p W 87 57 w 119 7
CAN 24 18 p 8 56 38 p X 88 | 58 X 120 | 78
EM 25 19 p 9 57 39 p Y 89 | 59 y 21| 79
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SUB | 6 | 1A
ESC | 27 | 1B
FS 28 | 1C
GS | ® | 1
RS | 30 | 1E
Us | 3 | 1F
CCSDS 6xx.0-W-0.4
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>
?

58 3A
59 3B
< 60 3C
= 61 3D
62 3E
63

3F

Table C-1: ASCII and Restricted ASCII Codes

z
[
\
]

RIR|BIS|R|S8

F|M|S|8|8|F

Page 63

z 12| 7A
{ 13 | 7B
| 124 | 7C
} 125 | D
~ | 126 | 7E

DEL | 127 | 7F
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Annex D: Sample User Defined Attributes

(Thisannex isnot part of the Recommendation)

To be completed.
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